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PREFACE  TO  FIRST  EDITION. 


The  author  has  endeavored  in  this  little  book  to  embody 
only  those  facts  which  have  appeared  to  him  to  be  really  the 
"  essentials  of  anatomy ;"  not  that  he  considers  it  likely  that 
the  student  will  master  every  minute  detail  therein  contained, 
but  he  believes  that  the  knowledge  gained  by  a  study  of  this 
work  will  enable  the  future  practitioner,  during  the  remainder 
of  his  professional  life,  to  recall  such  general  impressions  as 
will  render  intelligible  current  medical  literature,  or  even  the 
more  elaborate  monographs,  and  will  at  once  suggest  where  to 
consult  his  anatomical  text-books  for  such  terms  or  facts  as 
may  have  become  indistinct  through  lapse  of  time. 

While  this  book  cannot  replace  the  larger  anatomical  works, 
sufficient  descriptive  matter  has  been  introduced  to  enable  the 
student  to  refresh  his  memory  of  the  more  numerous  facts 
learnt  in  the  lecture  and  dissecting  room,  or  from  his  "  Gray  " 
or  other  text-book,  differing  in  this  respect  from  most  of  the 
works  of  its  class,  which  are  little  more  than  a  list  of  names, 
without  any  distinctive  facts  connected  with  them  to  aid  the 
student  in  the  difficult  task  of  acquiring  a  knowledge  of  a 
branch  of  medical  study  almost  solely  dependent  upon  the 
unassisted  powers  of  the  memory. 

Conciseness,  rather  than  elegance  of  diction,  has  been  the  aim, 
so  that  all  words  such  as  the  articles  "  a,"  "  an,"  "  the,"  have 
been  omitted,  except  where  absolutely  necessary. 

Recognizing  that  a  work  of  this  kind  should,  as  far  as  pos- 
sible, conform  to  that  text-book  most  commonly  used,  the  last 


(V) 


Vi  PREFACE. 

'  edition  of  Gray's  Anatomy  has  been  chosen  as  the  chief 
authority,  although  free  use  has  been  made  of  the  works  of 
Quain,  Leidy,  Bock,  Allen,  Morris  On  the  Joints,  Starr  On 
Diseases  of  Children  (dentition).  Tomes  Dental  Anatomy , 
Potter,  Frey,  Holden,  Politzer,  H.  Thompson,  Astley  Cooper 
On  the  Breast,  and  original  work  of  one  of  the  author's  former 
students. 

The  author  would  here  acknowledge  his  obligations  and 
return  his  thanks  to  Prof.  Joseph  Leidy,  of  the  University  of 
Pennsylvania,  for  the  kind  permission  to  reproduce  numer- 
ous cuts  from  the  first  edition  of  his  Anatomy,  and  to  Dr. 
F.  M.  Varrell  for  much  valuable  assistance  in  the  correction 
of  proof 

Charles  B.  Nancrede, 

Pbiladslphia,  September,  1888. 


PUBLISHER'S  PREFACE  TO  THIRD  EDITION. 


The  favorable  acceptance  of  this  little  volume,  by  both 
Students  and  Practitioners,  since  its  first  publication  in  the 
Fall  of  1888,  together  with  a  still  ever  increasing  demand,  (it 
being  now  in  its  tenth  thousand,)  has  suggested  to  the  Pub- 
lisher the  addition  of  a  series  of  Osteological  plates,  which, 
by  following  the  teachings  and  arrangement  of  "  Gray's  Ana- 
tomy," should  render  the  work  of  even  greater  service  than 
before  to  the  novice  in  Anatomical  Science. 
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PLATE  1. 

SUPERFICIAL  DISSECTION  OF  THE  THORAX 

AND  ABDOMEN. 


-Upper  \0aoe  ot  the  neniam. 

.•—Two  tztt  Tiki. 

C.C.*— Seexni  pux  of  libA. 

D.D.*— £agbt  aod  left  losfs. 

E. — Feriardiain,  eoTc^opiB^  the  heart — the  right  rentriele. 

Wm — Lover  end  of  rtenum. 

4m.€m,*—JjB/bt»  Of  the  liTer. 

H.H.*— Eight  aod  left  halrei  of  the  diafkhngm,  in  section ;  the  right  half  1 

rating  the  right  long  from  the  lirer^the  left  half  separating  the  left  huig 
from  the  broad  cardiac  end  of  the  stomach. 

I.I.«— Hl^th  pair  of  ribL 

K.K.* — Kisth  pair  of  riba. 

I«.I«.*— Tenth  pair  of  riba. 

M.M.*— The  stomach ;  a,  its  ranliap  bulge;  m,*  its  pjloric  extremitj. 

Sr«— The  nmbiliens. 

0.0.*— The  transrexse  colon. 

P.P.*— The  omentam,  corering  the  transrerse  colon  and  small  intestinesL 

4|«— The  gall  bladder. 

WLmWLm*—Th^  right  and  left  pectoral  prominences. 

flbfl.*— The  ftmall  intestines. 
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PLATE  2. 


RELATIVE  POSITION  OF  THE  DEEPER  ORGANS  OF 
THORAX  AND  THOSE  OF  THE  ABDOMEN. 


A. — ^Upper  end  of  the  sternum. 

B.B.*— First  pair  of  ribs. 

C.C.*— Second  pair  of  ribs. 

I>. — Aorta,  with  left  yagus  and  phrenic  neryes  crossing  its  transyerse  arch. 

E. — ^Boot  of  pulmonary  artery. 

F.— Right  yentricle. 

G.—Bight  auricle. 

SI. — Vena  cava  superior,  .with  right  phrenic  nerye  on  its  outer  border. 

I.I.* — Bight  and  left  lungs  collapsed,  and  turned  outward  to  show  the  heart's  out* 
line. 

li.K.*— Seventh  pair  of  ribs. 

Ij.Ij.* — The  diaphragm,  in  section. 

Jim — The  gall  bladder,  with  its  duct  to  form  the  common  bile  duct.  The  hepatic 
artery  is  seen  superficial  to  the  common  duct;  the  vena  portse  is  seen 
beneath  it.  The  patent  orifices  of  the  hepatic  veins  are  seen  on  the  cat 
surface  of  the  liver. 

O.— The  stomach. 

P. — Inferior  vena  cava. 

^ — The  cceliac  axis,  dividing  into  the  gastric,  splenic  and  hepatic  arteries. 

R.— The  spleen. 

S.S.*S.** — ^The  transverse  colon,  between  which  and  the  lower  border  of  the 
stomach  is  seen  the  gastro-epiploic  artery,  formed  by  the  splenic  and 
hepatic  arteries. 

S.*** — ^Ascending  colon,  in  the  right  iliac  region. 

T. — Convolutions  of  the  small  intestines,  distended  with  air. 


PLATE  3. 


DEEP  DISSECTION  OF  THROAT  AND  ABDOMEN. 


A.— The  thyroid  body. 

B.— The  trachea. 

C.C.*— The  first  ribs. 

I>.D.*— The  clayicles,  cut  at  middle. 

E. — Humeral  part  of  great  pectoral  muscle,  cut. 

F. — C!oracoid  process  of  the  scapula. 

G. — Arch  of  the  aorta;  G,*  descending  aorta  in  throat 

,B[. — Bight  bronchus ;  SI,*  left  bronchus. 

I.— CEsophagus. 

K. — Vena  azygos,  receiying  the  intercostal  yeins. 

Ti, — Thoracic  duct. 

M.9E.*— Seventh  ribs. 

ST.N.— Diaphragm  in  section. 

O. — Cardiac  orifice  of  stomach. 

P. — Liver  in  section,  showing  patent  orifices  of  hepatic  veins. 

^ — Cceliac  axis,  sending  off  branches  to  liver,  stomach  and  spleen.  The  stomach 
has  been  removed  to  show  the  looping  anastomosis  of  these  vessels  around 
the  superior  and  inferior  borders  of  the  stomach. 

R. — Inferior  vena  cava,  about  to  enter  its  notch  in  the  posterior  thick  part  of  the 
liver,  to  receive  the  hepatic  veins. 

S«— Gall-bladder,  communicating  by  its  duct  with  the  hepatic  duct,  which  is  lying 
upon  the  vena  portse,  and  by  the  side  of  the  hepatic  artery. 

T. — The  pyloric  end  of  stomach,  joining  T,*  duodenum. 

V*— The  spleen. 

T.T^— The  pancreais. 

W. — The  sigmoid  flexure  of  colon. 

X.— The  caput.coli. 

T*— The  mesentery,  supporting  the  numerous  looping  branches  of  the  superior 
mesenteric  artery. 

Z.— ^me  coils  of  the  small  intestine. 

2. — ^Innominate  artery.    ' 

8.— Right  subclavian  artery. 

4. — Bight  common  carotid  artery. 

6.-— Left  subclavian  artery. 

6. — Left  common  carotid  artery. 

7.— Left  axillary  artery. 

8.— Coracoid  attachment  of  the  smaller  pectoral  muscle. 

9. — Subscapular  muscle. 
10. — Coracoid  head  of  the  biceps  muscle. 
11. — Tendon  of  the  latissimus  dorsi  muscle. 
12. — Superior  mesenteric  artery,  with  its  accompanying  vein. 
13.— Left  kidney. 


PLATE  4. 


RELATION    OF  THE   PRINCIPAL   BLOOD-VESSELS 

OF  THE  THORAX  AND  ABDOMEN  TO  THE 

OSSEOUS  SKELETON,  ETC. 


A. — ^Arch  of  the  aorta. 

B.B.— Descending  thoracic,  part  of  the  aorta  giying  off  b,  b,  the  intercostal  arteries. 

4 '.—Abdominal  part  of  aorta. 

D.D.— First  pair  of  ribs. 

£•— The  xiphoid  cartilage. 

F.— Bight  cms  of  diaphragm. 

O.G.*— Bight  and  left  kidneys. 

H.— Brachlo-oephalic  artery. 

I.— Left  common  carotid  artery. 

K. — Left  subclavian  artery. 

Ite— Bight  common  iliac  artery  at  its  place  of  division. 

11.— Left  common  iliac  artery,  seen  through  the  metM>-rectum. 

N.— Inferior  vena  cava. 

CO.— Sigmoid  flexure  of  the  colon. 

P.— The  rectum. 

^—Urinary  bladder. 

R.— Bight  iliac  fossa. 

S.S.— Bight  and  left  ureters. 

T.— Left  common  iliac  vein,  Joining  the  right  under  the  right  common  iliac  artery 
to  form  the  inferior  vena  cava. 

U.— Fifth  lumbar  vertebra. 

T.— External  iliac  artery  of  right  side. 

W.— The  symphysis  pubis. 

X. — An  incision  made  over  the  locality  of  the  femoral  artery. 

b.b.— The  dorsal  intercostal  arteries. 

c— The  cceliac  axis. 

d.— Superior  mesenteric  artery. 

f.f.— Banal  arteries. 

fl^«— Inferior  mesenteric  artery. 

ll«— The  vas  deferens,  bending  over  the  epigastric  artery  and  the  os  pubis,  after 
having  passed  through  the  internal  abdominal  ring. 


PLATE  5. 


SUPERHCIAL  DISSECTION  OF  THE  HEAD 

AND  NECK. 


A*— Third  portion  of  the  sabelaTiui  Mxi&rj. 

B. — Stemo-mastoid  mnacle. 

C\— Common  cmroiid  artery. 

D.— External     " 

C— Internal      "  " 

F.— Continuation  of  the  external  carotid,  through  the  parotid  f^aad. 

G.— Temporal  arterj. 

H. — External  jugular  rein. 

I.— Brachial  plexus. 

K. — Posterior  bellj  of  omo-hyoid. 

Ite— Suprascapular  arterj. 

M. — Transverse  cerrical  artery. 

If  .—Scalenus  anticus. 

O.— Glandulse  concatenatie. 

P. — Superficial  descending  cerrical 

^— Great  auricular  nerre. 

R.— Occipital  artery  and  nenre. 

S. — Facial  nerre. 

T.— Duct  of  Stenson. 

v.— Facial  vein. 

T.— Facial  artery. 

W.— Submaxillary  gland. 

X.— Digastric  muscle. 

T. — Lymphatic  gland. 

Z.— Hyoid  bone. 

1.— Thyroid  cartilage. 

2.— Superior  thyroid  artery. 

3. — Anterior  jugular  vein. 

4.— Anterior  belly  of  omo-hyoid. 

6.— Sterno-hyoid  (right). 

6.— Inter-clavicular  notch. 

7.— Clavicle. 

8.— Trapezius  muscle. 

9. — Splenius  capitis. 
10.— Posterior  belly  of  occipito^rontalis. 
11. — Attollens  aurem. 
12.— Anterior  belly  of  occipito-frontaliA. 
13.— Orbicularis  palpebrarum. 
14.— Zygomaticus  major. 
16.— Buccinator. 
16.— Deprewor  anguli  oris. 


PLATE  6. 


DISSECTION  OF  THE  DEEP  CERVICAL  AND 

FACIAL  REGIONS. 


A.— Innominate  artery,  at  its  point  of  bifiircation. 

B.— Subclavian  artery,  crossed  by  the  vagus  nerve. 

C. — Common  carotid  artery,  with  the  vagus  nerve  at  its  outer  side,  and  the  descen- 
dens  noni  nerve  lying  on  it. 

D.— External  carotid  artery. 

E. — Internal  carotid  artery,  with  the  descendens  noni  nerve  lying  on  it. 

F.— Lingual  artery  passing  under  the  fibres  of  the  hyoglossus  muscle. 

O.— Tortnous  facial  artery. 

H.— Temporo-maziUary  artery. 

I.— Occipital  artery,  crossing  the  internal  carotid  artery  and  jugular  vein. 

K.— Internal  jugular  vein,  crossed  by  some  branches  of  the  cervical  plexus,  which 
join  the  descendens  noni  nerve. 

I<.— Spinal  accessory  nerve,  which  pierces  the  stemo-mastoid  muscle,  to  be  dis- 
tributed to  it  and  the  trapezius. 

H. — Cervical  plexus  of  nerves  giving  off  the  phrenic  nerve  to  descend  the  neck 
on  the  outer  side  of  the  interniJ  Jugular  vein,  and  over  the  scalenus  muscle. 

W. — ^Vagus  nerve,  between  the  carotid  artery  and  internal  jugular  vein. 

O.— Ninth,  or  hypoglossal  nerve,  distributed  to  the  muscles  of  the  tongue. 

P.P. — Branches  of  the  brachial  plexus  of  nerves. 

^—Subclavian  artery  in  connection  with  the  brachial  plexus  of  nerves. 

R.R.— Poet-scapular  artery  passing  through  the  brachial  plexus. 

S.— Transversalis  humeri  artery. 

T.— Transversalis  colli  artery. 

1J. — Union  of  the  post-scapular  and  external  jugular  veins,  which  enter  the  sub- 
clavian vein  by  a  common  trunk. 

Y.— Posterior  half  of  the  omahyoid  muscle. 

W. — Part  of  the  subclavian  vein,  seen  above  the  clavicle. 

X.— Scalenus  muscle,  separating  the  subclavian  artery  from  vein. 

Y.— Clavicle. 

Z. — ^Trapezius  muscle. 

1. — Sternal  origin  of  sterno-mastoid  muscle  of  left  side. 

2. — Clavicular  origin  of  sterno-mastoid  muscle  of  right  side,  turned  down. 

8.— Scalenus  posticus  muscle. 

4.— Splenius  muscle. 

5.— Mastoid  insertion  of  sterno-mastoid  muscle. 

6.— Internal  maxillary  artery,  passing  behind  the  neck  of  lower  jaw-bone. 

7.— Parotid  duct. 

8.— Genio-hyoid  muscle. 

9.— Mylo-hyoid  muscle,  cut  and  turned  aside. 
10. — Superior  thyroid  artery. 
11.— Anterior  half  of  omo-hyoid  muscle. 
12. — Sterno-hyoid  muscle,  cut. 
13.— Sterno4hyroid  muscle,  cut. 


PLATE  7. 


DEEP  DISSECTION  OF  THE  HEAD  AND  NECK. 


A.— Boot  of  common  carotid  artery. 

B. — Subclayian  artery  at.  its  origin. 

€•— Trachea. 

D.— Thyroid  axis  of  subclavian  artery. 

£•— Vagus  nerve,  crossing  the  origin  of  subclavian  artery. 

F. — Subclavian  artery  at  third  divisioh  of  its  arch. 

G.— Post-scapular  branch  of  subclavian  artery. 

H. — Transversalis  humeri  branch  of  subclavian  artery. 

I.— Transversalis  colli  branch  of  subclavian  artery. 

K. — Posterior  belly  of  omo-hyoid  muscle,  cut. 

li. — Median  nerve  branch  of  brachial  plexus. 

M.— Musculo-spiral  brauch  of  same  plexus. 

Nm — ^Anterior  scalenus  muscle. 

O. — Cervical  plexus  giving  off  the  phrenic  nerve,  which  takes  tributary  branches 

Arom  brachial  plexus  of  nerves. 
P.—Upper  part  of  internal  jugular  vein. 
Q.— Upper  part  of  internal  carotid  artery. 
R.— Superior  cervical  ganglion  of  sympathetic  nerve. 
S. — Vagus  nerve  lying  external  to  sympathetic  nerve,  and  giving  off  t,  its  laryngeal 

branch. 
T.— Superior  thyroid  artery. 

IT.— Lingual  artery,  separated  by  hyoglossus  muscle  from 
Y. — Hypoglossal  or  ninth  cerelMral  nerve. 
W.— Sublingual  salivary  gland. 
X. — Geoio-hyoid  muscle. 
Y.— Mylo-hyoid  muscle,  cut  and  turned  aside. 
Z.— Thyroid  cartilage. 

1. — Upper  part  of  sterno-hyoid  muscle. 

2.— Upper  part  of  omo-hyoid  muscle. 

8.— Inferior  constrictor  of  pharynx. 

4.— Cricoid  cartilage. 

6.— Crico-thyroid  muscle. 

6.— Thyroid  body. 

7.— Inferior  thyroid  artery  of  thyroid  axis. 

g. — Sternal  tendon  of  sterno-mastoid  muscle,  turned  down. 

9. — Clavicular  portion  of  sterno-mastoid  muscle,  turned  down. 
10— Clavicle. 
11.— Tiapezius  muscle. 
12. — Scalenus  posticus  muscle. 
13.— Rectus  capitis  anticus  major  muscle. 
14.— Stylo-hyoid  muscle,  turned  aside. 
15.— Temporal  artery. 


PLATE    7  -Continued. 


16.— Internal  maxillary  artery. 

17.>-Inferlor  dental  branch  of  fifth  pair  of  cerebral  nenres. 

18.-— Gustatory  branch  of  fifth  pair  of  nerree. 

19. — External  pterygoid  muscle. 

20.— Internal  pterygoid  mnscle. 

21. — Temporal  muscle, cut  to  show  the  deep  temporal  branches  of  fifth  pair  of  nerves. 

22.— Zygomatic  arch. 

23. — Baccinator  muscle,  with  buccal  nerve  and  parotid  duct. 

24. — Masseter  muscle,  cut  on  the  lower  maxilla. 

25. — Middle  constrictor  of  pharynx. 


PLATE  8. 


DEEP  DISSECTION  OF  THE  LATERAL  REGION  OF 

THE  NECK. 


1.— Auricular  cartilage. 

2.— Parotid  gland. 

8.~DigaBtric. 

4.— Sterno-cleido  mastoid. 

5.— TrapesiuB. 

6.— Splenius  capitis. 

7. — ^Mastoid  process. 

8. — ^Trachelo-mastoid  muscle. 

9. — Gomplexus. 

10. — ObliquuB  capitis  superior. 
11.—     "  "       inferior. 

12.— Splenius  colli. 
18. — Scalenus  medius. 
14. — Ck>mmon  carotid  artery. 
15. — ^Internal  carotid  artery. 
IG. — External  carotid  artery. 
17.— Hypoglossal  nerve. 
18.— Middle  stemo-mastoid  artery. 
19.— Princeps  cervicis  artery. 
20.— Occipital  artery. 
21.— Posterior  auricular  artery. 


PLATE    Vltl. 


PLATE  9. 


DISSECTION  OF  THE  POSTERIOR  ASPECT  OF  THE 

NECK  AND  HEAD. 


1.— Tnpexiiu. 

Il  I  SpleniuB  eapitis  et  oolli. 

4.— Trachelo-nuurtoid. 

5. — ^Blventer  oerricis  and  eomplexiuL 

6.— Semispinalls  colli. 

7.— Spinous  process  of  axis. 

8.— Obllqaos  capitis  Inferior. 

9.— Bectus  capitis  posticus  mi^or. 

10.—     "  «•  «•      minor. 

11.— Spinous  process  of  atlas  (first). 

12.— Stemo-cleldo^nasiold. 

18.— Digastric. 

14.— Posterior  aieh  of  atlas. 

15.— '^rtebral  artery. 

le.— Occipital  alrteiy. 

17.— Sigmoid  Tein  (split),  passing  between  the  arches  of  tne  first  and  second  Tcrtebra. 
It  has  many  connections  with  the  veins  both  without  and  within  the 
spinal  canal. 

18.— Section  of  occipital  bone. 

19.— Bight  transverse  sinus. 

20.— Torcular  Heropliill. 

21.— Longitudinal  sinus. 

22.— Dura  mater. 

28.— Occipitalis  mi^or. 

24.— Posterior  branch  of  the  third  cervical  nerve. 

26.— Occipitalis  minor. 

26.— Superficial  occipital  and  mastoid  glands. 

27.— Section  of  the  skin. 

28.— Subcutaneous  fat,  including  the  large  blood-vessels  in  its  deepest  layer. 

29.— Section  of  the  aponeurosis  ocdplto-frontalis. 

30.— Section  of  the  parietal  bone,  showing  dlploe,  inner  and  outer  tables. 


PLATE  10. 


1 


ARTERIAL  SUPPLY  TO  THE  BASE  OF  THE  BRAIN. 


A.  A.— Vertebral  arteries. 

B. — Anterior  spinal  branches,  forming  median  anterior  trunk. 

D.— Posterior  inferior  cerebellar  artery.  I 

E. — Basilar  trunk,  from  convergence  of  two  yertebrals.  i 

F.F.— Transrerse  arteries.  ' 

O.— Anterior  inferior  cerebellar  artery.  i 

If  .—Superior  cerebellar  artery.  | 

I.— Posterior  cerebral  artery,  terminal  branching  of  haailic. 

J. — Choroidean  artery,  posterior. 

K. — Posterior  communicating  artery. 

Ij-— Carotid  artery,  internal.  ^h  ,  Ls, 

M.— Anterior  choroidean  artery. Orv/VA/v^,  vAi.  i^^r^*  yAA^A/r^  "»-  X       WVW 

N.— Middle  cerebral  artery. 

O. — Anterior  cerebral  artery. 

P. — ^Point  of  reflection  of  anterior  cerebral  over  the  corpus  callosum. 

R.— Anterior  communicating  artery. 


•  I 


•i 


PLATE  11. 


DISSECTION  OF  THE  AXILLA. 


A. — Axlllarj  yein,  drawn  apart  fh)m  the  artery  to  show  the  nenres  lying  between 
both  Teasels.  On  the  bicipital  border  of  the  yein  is  seen  the  internal 
cutaneous  nerve ;  on  the  tricipital  border  is  the  nerve  of  Wrisberg,  com- 
municating with  some  of  the  intercosto-humeral  nerves ;  a,  the  common 
trunk  of  the  vense  comites,  entering  the  axillary  vein. 

B. — Axillary  artery  crossed  by  one  root  of  the  median  nerve  *,  6,  basilic  vein  forming 
with  a,  the  axillary  vein,  A. 

C. — Goraco-brachialis  muscle. 

in.— Goracoid  head  of  biceps  muscle. 

B.— Pectoralis  mi^or  muscle. 

F.— Pectoralis  minor  muscle. 

G.— flerratus  magnus  muscle,  covered  by  y,  the  axillary  fascia,  and  perforated  at 
regular  intervals  by  nervous  branches  called  intercosto-humeral. 

H**-Gonglobate  gland,  crossed  by  nerve  called  **  external  respiratory  "  of  Bell,  dis- 
tributed to  the  serratus  magnus  muscle.  This  nerve  descends  from 
the  cervical  plexus. 

I«— Subscapular  artery. 

K. — Tendon  of  latissimus  dorsi  muscle. 

I««— Teres  maiioT  muscle. 


PLATE  12. 


DISSECTION  OF  THE  AXILLARY  AND 
BRACHIAL  REGIONS. 


A.— Axillary  yein  cut  and  tied ;  a,  the  basilic  Tein  cut 

B.— Axillary  artery ;  b,  brachial  artery,  in  the  upper  part  of  its  oourae,  haying  h, 
the  median  nerve,  lying  rather  to  its  outer  side;  h*  the  artery  on  the* 
lower  part  of  its  course,  with  the  median  nerve  to  its  inner  side. 

€•— SubclsTius  muscle. 

C.«--ClaTicle. 

in.— Axillary  plexus  of  nerves,  of  which  d  is  a  branch  on  the  coracoid  border  of  the 
axillary  artery;  «,  the  musculo-cutaneous  nerre,  piercing  the  ooraoo- 
brachialis  muscle;  /,  the  ulnar  nerve;  y,  musculo-epiral  nerve;  k,  the 
median  nerve ;  <,  the  circumflex  nerve. 

E. — ^Humeral  part  of  the  great  pectoral  muscle. 

F.— Biceps  muscle. 

O.— Coraco>brachialis  muscle. 

H.— Thoracic  half  of  the  lesser  pectoral  muscle. 

I. — ^Thoracic  half  of  the  greater  pectoral  muscle. 

K.— Coracoid  attachment  of  the  lesser  pectoral  muscle* 

K.* — Coracoid  process  of  the  scapula. 

Ij. — Lymphatic  glands. 

M. — Serratus  magnus  muscle. 

Hi*. — Latissimus  dorsi  muscle. 

O. — ^Teres  m^jor  muscle. 

P.— Long  head  of  triceps  muscle. 

^— Inner  condyle  of  humerus. 


PLATE  13. 


SUPERFICIAL  AND  DEEP  DISSECTION  OF  THE 
BEND  OF  THE  ELBOW  AND  FOREARM. 


FIC.  I. 

A.— Fascial  coyering  the  bicepfl  muacle. 

B.— Basilic  yein,  with  internal  cataneous  nerre. 

C— Brachial  artery,  with  the  Tense  comites. 

D.— Cephalic  yein,  with  the  external  cutaneoos  nerre;  d,  the  median  nerre. 

£•— A  communicating  vein,  Joining  the  yense  comites. 

F.— Median  basilic  yein. 

G.— Lymphatic  gland. 

H.~Radial  artery  at  its  middle. 

I.— Radial  artery  of  the  pnlse. 

K.— Ulnar  artery,  with  ulnar  nerre. 

Ito— Palmaris  breyis  muscle. 

FIC.  2. 

A.— Biceps  muscle. 

B.— Basilic  yein,  cut 

€•— Brachial  artery. 

D. — Median  nerye ;  d,  ulnar  nerre. 

£•— Brachialis  anticus  muscle;  e,  the  internal  condyle. 

F.— Origin  of  radial  artery. 

G.— Supinator  radii  longus  muscle. 

If. — Aponeurosis  of  the  tendon  of  the  biceps  muscle. 

I.— Pronator  radii  teres  muscle. 

K.— Flexor  carpi  ulnaris  muscle. 

Ito— Flexor  carpi  radialis  muscle. 

M.— I^dmaris  longus  muscle. 

If  .—Radial  artery  at  middle,  with  radial  nerye  on  outer  side. 

O.— Flexor  digitorum  sublimis. 

P.— Flexor  pollicis  longus. 

<!•— Median  nerye. 

R.— Lower  end  of  radial  artery. 

S.— Lower  end  of  ulnar  artery,  in  company  with  ulnar  nerye. 

T.— Pisiform  bone. 

1J.~Sxtensor  metacarpi  pollicis. 


PLATE  14. 


DISSECTION  OF  THE  WRIST  AND  HAND. 


FIG.  I. 

A.— Badial  artery. 

B.— Median  nerve ;  hjbjb^  its  branches. 
€.— Ulnar  artery,  forming  F,  the  superficial  palmar  arch. 

D.— Ulnar  nerve ;  £,e,e,  its  continuation,  branching  to  the  little  and  ring  fingers 
etc. 

O.— Pisiform  bone. 

H. — Abductor  muscle  of  the  little  finger. 

I.— Tendon  of  flexor  carpi  radialis  muscle. 

K. — Opponens  pollicis  muscle. 

li.— Flexor  brevis  muscle  of  the  little  finger. 

M. — Flexor  brevis  pollicis  muscle. 

Hi*.— Abductor  pollicis  muscle. 

O.O.O.O. — Lumbricale  muscles. 

P.P.P.P.— Tendons  of  the  flexor  digitorum  sublimis  muscle. 

^.—Tendon  of  the  flexor  longus  pollicis  muscle. 

R.— Tendon  of  extensor  metacarpi  pollicis. 

S.— Tendons  of  extensor  digitorum  sublimis ;  P,P,P,  their  digital  prolongations. 

T. — Tendon  of  flexor  carpi  ulnaris. 

U.— Union  of  the  digital  arteries  at  the  tip  of  the  fingers. 

FIG.  2. 

A.— Radial  artery. 

B. — Tendons  of  the  extensors  of  the  thumb. 

C — Tendon  of  extensor  carpi  radialis. 

D. — Annular  ligament. 

E. — Deep  palmar  arch,  formed  by  radial  artery  giving  off  0,  the  artery  of  the  thumb. 

P. — Pisiform  bone. 

O.— Ulnar  artery,  giving  off  the  branch  I,  to  Join  the  deep  palmar  arch  E,  of  the 
radial  artery. 

H. — ^Ulnar  nerve;  A,  superficial  branches  given  to  the  fingers.    Its  deep  palmar 
branch  is  seen  tying  on  the  interosseous  muscles,  M,M. 

K.— Abductor  minimi  digiti. 

Ij.— Flexor  brevis  minimi  digiti. 

M.— Palmar  interossei  muscles. 

N.— Tendon  of  flexor  digitorum  sublimis  and  profundus,  and  the  lumbricales 
muscles,  cut  and  turned  down. 

O.— Tendon  of  flexor  pollicis  longus. 

P.— Carpal  end  of  the  metacarpal  bone  of  the  thumb. 


PLATE      i4.-C0NTIJfUKD. 


FIG.  3. 

A.A. A.— Tendons  of  extensor  digitorum  communis;  A*,  tendon  OTorUying  that  of 

indicator  muscle. 
B.— Dorsal  part  of  the  annular  ligament 
C. — End  of  the  radial  nerye,  distributed  OTer  the  back  of  the  hand,  to  two  of  the 

fingers  and  the  thumb. 
I^.— Dorsal  branch  of  the  ulnar  nerve,  supplying  the  back  of  the  hand  and  the  three 

outer  fingers. 
E. — Badial  artery,  turning  round  the  carpal  end  of  the  metacarpal  bone  of  the 

thumb. 
F.— Tendon  of  extensor  carpi  radialis  brevier. 
G. — ^Tendon  of  extensor  carpi  radialis  longior. 
H.— Tendon  of  third  extensor  of  the  thumb. 
I. — ^Tendon  of  second  extensor  of  the  thumb. 
K. — Tendon  of  extensor  minimi  digiti,  Joining  a  tendon  of  extensor  communis. 


PLATE  15. 


SUPERnCIAL  DISSECTION  OF  THE  BACK. 


1.— Acromion. 
2.— Trapezius. 
8.— LatiasimuB  dors! . 
4. — Bhomboideus  muj  )r. 
6.— In  fraspinatus. 
6.— Teres  minor. 
7.— Teres  major. 
8  —Deltoid. 

9. — Triceps— long  head . 
10.  f  Dorsalis  scapulee  artery. 
11.1        "  " 

12.— Intercostal  nerves. 
13  —Bhomboideus  minor. 
14. —  "  major. 

15. — Dorsal  fascia. 
16. — Splenius  capitis. 
17.— Intercostal  arteries. 
18. — ^Transverse  scapular  artery. 
19. — Dorsal  nerves. 
20  —Fifth  to  ninth  ribs. 
21.— Inferior  angle  of  scapula. 
22.— Spine  of  scapula. 
23.— Acromion. 
24.— Clavicle. 
25.— Transverse  ligament. 
26.— Capsular  ligament. 
27. — Insertion  of  rhomboideus  major. 
28.—       "  "  minor. 

29. — Levator  anguli  scapulae. 
30. — Clavicular  insertion  of  trapezius. 
31  — Supraspinatus. 
32.— Infraspinatus. 
33.— Deltoid  (cut  across). 
34. — Teres  minor. 
35. — Serratus  magnus. 
36. — External  intercostals. 
37. — Dorsalis  scapulee  artery,  nerve  and  vein. 
38. — Transverse  scapular  artery. 
39.—        **  **        vein  and  nerve. 

40.— Supra-scapular  artery,  nerve  and  vein. 
41. — Recurrent  or  circumflex,  scapular  artery  and  vein. 
42. — External  oblique. 
43.— Intercostal  nerves. 
44.— Serratus  posticus  inferior. 
45.— Three  lower  ribs. 


PLATE  15. -Co««u.D. 


46.— TendinouB  origin  of  latisaimoB  doni. 

47.— External  oblique,  back  part. 

48.— Crest  of  ileum. 

49. — Internal  oblique. 

50.  —Gluteus  mazimus. 

61. —      "       medius. 

62.— Lowest  intercoetal  nerre. 

63. — Superior  cutaneous  nerves. 

64.— Inferior       " 

65.— Sacrum. 

56. — Coccyx. 

67.— Origin  of  gluteus  maximus. 

58.— Greater  trochanter. 

69. — Great  sacro-sciatic  ligament. 

60.— Pyriformls. 

61.— Obturator  intemns. 

62.— Gemelli  muscles. 

63.— Quadratus  femoris. 

64. — Superior  gluteal  artery  and  nervo. 

55.— Oreat  sciatic  nerve. 

66.— Sciatic  artery  and  vein. 

67. — Cutaneous  nerve  to  posterior  femoral  region. 

68.— Inferior  gluteal  nerye. 


PLATE  16. 


DEEP  DISSECTION  OF  THE  BACK. 


1.— 43ubflcapuUr  muicle,  crom  section. 

2.— Serratui  magnui  "        " 

8.— Teres  mijor. 

4.— Triceps,  long  hefid. 

S.— Teres  miDor,  origin. 

6.— Acromion. 

7.— Humerus,  anatomical  neck. 

8  — Splenius  capitis. 

9  — 49plenius  colli. 

10.— Transversalis  colli  muscle.  .    . 

U.— Cervicalis  ascendens  muscle. 

12.— Trach.elo-mastoid . 

18.— Complexus. 

14.— Semi-spinalis  dorsi. 

16.— Spinalis  dorsi. 

16.— Longissimus  dorsi. 

17.— Sacro-lumbAlis;  tendinous  extension  inserted  into  the  nine  upper  ribs. 

18.— GerTlcalis  ascendens,  costal  origin  from  the  six  upper  ribs. 

19.— Intercostal  muscle  (external). 

20.— Intercostal  artery  and  vein  (passing  between  the  inner  and  outer  layer  of  the 

internal  intercostal  muscle). 
21.— 8upr»4pinatus. 
22.— Capsule  of  shoulder  Joint. 
28.— Deltoid. 

24.— Triceps  muscle,  external  head. 
20.— Triceps      '*       long  head. 
20.— Teres  minor. 
27.— Teres  msjur. 
28.— lAtissimus  dorsk 
29.— S«cru-1  u  in  bal  is . 
80.— Venous  plexus  of  the  spinal  cunal. 
81.— Lumbar  aitoneurosia  (fascia). 
82.— Union  of  the  leaflets  of  the  lumbar  (Inscla. 
88.— I^Tatores  oostarum  breviores. 
34.—        "  "         longiores. 

8fi.— Roots  of  thd  lumbar  and  sacral  nerves. 
86.— Internal  oblique  muscle. 
87.— Transversal  Is  " 

88.— Intercostal  artery,  vein  and  nerve  (twelfth). 
80.— Ileo-hypogastric  nerve. 
40.— (}reat  saoro-sciatic  foramen. 
41.-  Neck  of  flDiuur. 
42.-  Troi'hauter  in«Jor. 
iU.— Trochanter  minor. 


PLATE    XVI. 


PLATE  le.-coHTiinjED. 


44»— Insertion  of  psoas  and  iliacus  into  trochanter  minor. 
45. — Tuberosity  of  the  ischium. 
46. — External  sphincter  anL 
47. — Coccyx. 

48.~Oreat  sacro-sciatic  ligament. 

49. — Obturator  internus,  cut  across  immediately  after  passing  under  great  sacro- 
sciatic  ligament. 
50.— Levator  ani. 

51.— Pyriformis,  cross  section  immediately  after  its  exit  firom  the  foramen  magnum. 
52.— Gluteal  artery,  yeins  and  nerve. 
53.— Sciatic  nerve. 
54.— Ischiatic  artery. 
55. — ^Internal  pudic  artery. 
56. — Gluteus  medius  muscle. 
57.— Capsule  of  hip  Joint. 
58.— Tendinous  insertion  of  iliacus  and  psoas. 


PLATE  17. 


DISSECTION  OF  PRINCIPAL  BLOOD-VESSELS  AND 
NERVES  OF  THE  lUAC  AND  FEMORAL  REGIONS. 


A.— The  aorta  at  its  point  of  bifurcation. 

B.— Anterior  superior  iliac  spine. 

C. — ^The  symphysis  pubis. 

D.— Poupart's  ligament,  immediately  aboTe  which  are  seen  the  circumflex  iliac  and 
epigastric  arteries,  with  the  vas  deferens  and  spermatic  yessels. 

S.E.*— Bight  and  left  iliac  muscles,  covered  by  the  peritonaeum;  the  external 
cutaneous  nerve  is  seen  through  the  membrane. 

F,— The  vena  cava. 

G.G.* — The  common  iliac  arteries  giving  off  the  internal  iliac  branches  on  the 
sacro-iliac  symphyses ;  g,  g^  the  right  and  left  ureters. 

BT.BT.* — Bight  and  left  common  iliac  veins. 

I.I.— Bight  and  left  external  iliac  arteries ;  each  is  crossed  by  the  circumflex  iliac 
vein. 

K.K.— Bight  and  left  external  iliac  veins. 

Ij. — Urinary  bladder,  covered  by  peritonaeum. 

M.— The  ];|9ctum  intestinum. 

N.— The  profundus  branch  of  femoral  artery. 

O.— Femoral  vein ;  o,  saphena  vein. 

P. — Anterior  crural  nerve. 

Q.-'Sartorius  muscle,  cut. 

S.— Pectinsens  muscle. 

T. — Adductor  longus  muscle. 

U. — The  gracilis  muscle. 

T. — The  tendinous  sheath  given  off*  iVom  the  long  adductor  muscle,  crossing  the 
vessels,  and  Itecoming  adherent  to  the  vastus  intemus  muscle  (forming 
Hunter's  Canal). 

W.— Femoral  artery.  The  letter  is  on  the  part  where  the  vessel  becomes  first 
covered  by  the  sartoriut  muscle. 


PLATK    X  VIII. 


PLATE  18. 


DISSECTION  SHOWING  THE  SURGICAL  RELATIONS 

OF  THE  EXTERNAL  ILIAC  ARTERY  ANI>  THE 

INTERNAL  ABDOMINAL  RING. 


A.— That  part  of  the  ilium  which  abuts  against  the  sacrum. 

B«— The  spine  of  the  ischium. 

€•— The  tuberosity  of  the  ischium. 

I^«— The  symphysis  pubis. 

£-«— Situation  of  the  anterior  superior  iliac  spine. 

F.— Orest  of  the  ilium. 

O.— niacus  muscle. 

BT.— Psoas  magnus  muscle,  supporting  the  spermatic  vessels. 

I.— Transrersalis  muscle. 

K.— Termination  of  the  sheath  of  the  rectus  muscle. 

1^,  lA,  IjB.— The  iliac,  transverse  and  pelvic  portions  of  the  transversalis  fascia. 

M.— The  peritoneum  lining  groin. 

N.— The  epigastric  vessels  lyii^  between  the  peritoneum,  M,  and  the  transversalia 
fascia,  I^. 

0«— The  umbilical  ligament. 

P.— The  neck  of  the  sac  of  an  internal  inguinal  hernia,  formed  before  the  sper- 
matic vessels. 

^•— An  interval  which  occasionally  occurs  between  the  umbilical  ligament  and  the 
epigastric  artery. 

R.  and  ^—Situations  where  the  direct  inguinal  hernia  occurs  when,  as  in  this  case, 
the  umbilical  ligament  crosses  tlie  space  named  the  internal  fossa— the 
triangle  of  Hesselbach. 

S«— Lower  part  of  the  spermatic  cord. 

T.— The  bulb  of  the  urethra. 

U.— External  iliac  vein,  covered  by  the  peritoneum. 

T. — External  iliac  artery,  covered  by  the  peritoneum. 

W.— Internal  iliac  artery. 

X« — Ck>mmon  iliac  artery. 


PLATE  19. 


DISSECTION  OF  THE  MALE  PELVIC  ORGANS. 


A.— The  part  of  the  sacrum  which  Joins  the  ilium. 

B«— The  external  iliac  artery,  cut  across. 

€•— The  upper  part  of  the  rectum. 

]>• — ^The  ascending  pubic  ramus. 

£•— The  spine  of  the  ischium,  cut. 

F.— The  horizontal  pubic  ramus,  cut. 

O.— Summit  of  the  bladder,  covered  by  the  peritoneum ;  G*,  its  side  not  corered  by 
the  peritoneal  membrane. 

H.SI* — ^Becto-vesical  peritoneal  pouch. 

I.— The  vas  deferens. 

K.— The  ureter. 

Ito— Vesicula  seminalis. 

K.— The  spermatic  cord. 

N. — Ck>rpus  cavemosum  penis;  n,  its  artery. 

O.— Urethra;  o,  the  bulbous  urethra. 

P* — Sphincter  ani  muscle. 

^— The  coccyx. 

B.— The  sacro-sciatic  ligament. 

S»— Pudic  artery  and  nerve. 

T.^The  sacral  nerves. 

U.— Pyriformis  muscle,  cut. 

T.— The  prostate. 

W.— Lower  part  of  the  rectum. 

X*— Deep  perineal  fascia. 


PLATE  20. 


SIDE  VIEW  OF  THE  FEMALE  PELVIS. 


B« — ^Bladder  (tamed  down). 

B.— Bectnm. 

Ito— Bound  ligament. 

U.— Uterus. 

C—Ovary. 

v.— Vagina. 

S. — Sacro-iliac  synchondrosia. 

K.— Kidney. 

T.— Fallopian  tube. 

P. — Pubic  BymphjBifl. 

a. — Pyriformis  muscle  (cut). 

6  — Gluteal  muicles. 

c— CoGcjgeus  muscle. 

<i.— Obturator  intemus. 

e. — Psoas  magnus. 

/.— linea  alba. 

i^.i^.— Ureters. 

h, — (^turator  nerye. 

i. — Internal  abdominal  ring. 

Jk.— Great  sacro-sciatic  ligament. 

1. — ^Abdominal  aorta. 


2. — Inferior  mesenteric  artery. 
8, 8. — Common  iliac  arteries. 

4. — Left  external  Iliac  artery. 

5. — ^Vena  cava  inferior. 
6, 6.— Renal  veins. 
7, 7. — Common  iliac  veins. 

8. — External  iliac  vein. 

9. — Internal  iliac  artery  (cut), 
10.— Gluteal  vein. 
11. — Ilio-lumbar  vein. 
12.— Lateral  sacral  vein. 
13.— Sciatic  vein. 
14.— Pudic  vein. 
16. — Obturator  vein.    . 
16.— Epigastric  vein. 
17.— Uterine  veins. 
18. — Vesico-vaginal  veins. 
19. — Ovarian  veins. 
20.— Bulb  of  the  ovary. 
21. — Vein  to  round  liganioiit 
22.— Fallopian  veins. 


PLATE  21. 


SHOWING   THE   REUTIONS    OF    THE    INTERNAL 

ILIAC  ARTERY  AND  THE  POSITION  OF 

AN  iSCHIATIC  HERNIA. 


1. — Cross  section  of  two  last  lumbar  vertebrae. 
2^ —    M  «i      M  sacrum. 

3. —    "  "      "         coccyx. 

4.— Vertebral  canal. 
5.— Cross  section  of  the  pubic  bone. 
6.— Bight  pubic  arch. 
7.— Tuberosity  of  the  ischium. 
8. — Horizontal  ramus  of  the  pubis. 
9. — Anterior  superior  spinous  process  of  ilium. 
10.— Crest  of  the  ilium. 
11. — Gluteus  maximus. 
12. — Greater  sacro-sciatic  ligament. 

13.— Lesser  sacro-sciatic  ligament  (co?ered  by  coecygeus  muscle). 
14. — Pyriformis  muscle. 
15. — Obturator  intefnus. 
16. — Obturator  canal. 
17.— Iliacus  internus. 
18.— Psoas  major. 
19.— Rectus  femoris. 
20.— Sartorius. 
21.— Adductor  longus. 
22.— Gracilis. 
23.— Adductor  magnus. 
24.— Iliac  artery.  • 
25.— External  iliac  artery. 
26.— Deep  epigastric  artery. 
27.— Circumflex  iliac  artery. 
28. — Femoral  artery. 
29.— External  iliac  vein. 
80.— Superior  obturator  vein. 
81. — Internal  iliac  artery. 
82.— Ueo-lumbar  artery. 
83.— Superior  gluteal  artery. 
84.— Lateral  sacral  artery. 
85.— Vesical  artery. 

86. — Anterior  branch  of  internal  iliac  artery. 
37.— Obturator  artery. 
38.— Middle  hemorrhoidal  artery. 
39.— Internal  pudic  artery. 
40.— Inferior  gluteal  or  ischiatic  artery. 
41.— Internal  pudic  vein. 


PLATE   2 1 -coKTiKuw). 


^— lachUitic  Tein. 

43. — Union  of  two  last  mentioned  veins  into  one  TesseL 

44.— Inferior  obturator  yein. 

45.— Superior  gluteal  vein. 

46.— Internal  iliac  vein. 

47.— Fifth  and  portion  of  fourth  lumbar  nerves,  forming  with  the  sacral  nerves  the 

sacral  plexus. 
48. — Obturator  nerve. 

49. — Anterior  branches  of  the  sacral  nerves. 

60. — Sciatic  nerve  (ischiatic),  formed  of  two  lower  lumbar  and  two  upper  sacral  nerves. 
61. — ^Pudic  nerve. 
62. — ^Mouth  of  the  sack  of  an  ischiatic  hernia,  above  the  pyriformis  and  anterior  to 

the  superior  gluteal  artery,  with  the  obturator  artery  above  and  the 

inferior  obturator  vein  below. 


PLATE  22. 


SUPERFICIAL  DISSECTION  OF  THE  INGUINO- 
FEMORAL REGION. 


A. — The  umbilicus. 

B. — The  upper  margin  of  the  pubic  symphysis. 

€•— The  anterior  superior  spine  of  the  left  iliac  bone. 

]>. — Position  of  internal  abdominal  ring. 

E. — ^The  saphenous  opening  in  the  fascia  lata,  receiving  e,  the  saphenous  vein. 

F.— The  lax  and  pendulous  cord,  overlying  upper  part  of  saphenous  opening. 

O. — Lymphatic  glands,  lying  on  fascia  lata,  in  the  neighborhood  of  the  saphenous 
opening. 

H.— The  fleshy  part  of  the  external  oblique  muscle. 

a.— Superficial  fascia  of  the  abdomen. 

h. — Same  fascia,  forming  an  envelope  for  the  spermatic  cord  and  scrotum. 

e. — Inguinal  glands,  lying  near  Poupart's  ligament. 

d.— A  common  venous  trunk,  formed  by  branches  from  thigh  and  abdomen,  and 
joining— 

e.e. — The  saphenous  vein. 

/.—The  middle  cutaneous  nerve,  derived  Arom  the  anterior  crural  nerve. 

g, — Femoral  lymphatic  glands. 

^—Superficial  external  iliac  vein. 

{.—Superficial  epigastric  vein. 

k. — External  Cutaneous  branches  of  nerves  from  the  lumbar  plexus. 


PLATE  23. 


DISSECTION  OF  THE  FIFTH,  SIXTH,  SEVENTH  AND 

EIGHTH  LAYERS  OF  THE  INGUINAL  REGION, 

AND  THEIR  CONNECTION  WITH 

THOSE  OF  THE  THIGH, 


FIG.  1. 


A. — Anterior  superior  iliac  spine. 

B.— The  umbilicus. 

C. — Spine  of  the  pubis. 

D. — External  oblique  muscle  ;*d,  its  tendon. 

K. — Internal  oblique  muscle;  e,  its  tendon. 

F. — Transverse  muscle  ;/,  its  tendon,  forming,  with  e,  the  conjoined  tendon. 

O. — The  rectus  muscle  enclosed  in  its  sheath. 

H. — The   fascia    spermatica   interna,   covering  the  curd;    A,    its   fUnnel-shaped 

extremity. 
I..— Epigastric  artery. 

N . — Femoral  artery  ;  n,  its  profunda  branch. 
O.— Femoral  vein. 
P. — Saphena  vein. 
^. — Sartorius  muscle. 
R. — Sheath  of  the  femoral  vessels. 
S. — The  falciform  margin  of  the  saphenous  opening. 
T.— Anterior  crural  nerve. 
11. — Pubic  portion  of  the  fascia  lata. 
T.— Iliac  portion  attached  to  Poupart's  ligament. 
W. — Lower  part  of  the  iliacus  muscle. 

FIG.  2. 

A.B.C,  refer  to  same  parts  as  in  Fig.  1. 

D. — External  oblique  muscle ;  d,  its  tendon ;  (/,*  the  external  ring. 

£. — Internal  oblique  muscle. 

F.N.O.P.^R.S.T.1J.  and  W,  refer  to  same  parts  as  in  Fig.  1. 

G. — Rectus  muscle  laid  bare. 

H.h.— Fascia  spermatica  interna  laid  open,  abovei  and  below  d,*  the  external  ring. 

I.— The  peritoneeum,  closing  the  internal  ring. 

K. — Fascia  transversalis;  k^  its  pubic  part. 

!«•— Epigastric  artery  and  veins. 

M. — Spermatic  artery%  veins  and  vas  deferens,  bending  round  the  epigastric  arteiy 

at  the  internal  ring ;  m,  the  same  vessels  below  the  external  ring. 
T.— Iliac  part  of  the  fascia  lata. 


PLATE  24. 


DISSECTION  OF  THE  ANTERIOR  CRURAL  REGION, 
THE  ANKLE  AND  THE  FOOT, 


FIG.  K 

A.— Tendon  of  the  tibialis  anticuB  mosde. 

B.— Long  sapbena  vein. 

C.C— Tendon  of  the  tibialis  posticus  muscle. 

D.— The  tibia ;  d,  the  inner  malleolus. 

E.E.— Tendon  of  the  flexor  longus  digitorum  muscle. 

F. — Gastrocnemius  muscle;  h,  tendo-Achillis. 

G. — Soleus  muscle. 

H.— Tendon  of  the  plantaris  muscle. 

I.I.— The  vense  comites. 

K.K.— Posterior  tibial  artery. 

Iteli.— Posterior  tibial  nerve. 


DISSECTION  OF  INNER  AND  POSTERIOR  ASPECT 
OF  ANKLE  AND  LOWER  THIRD  OF  LEG. 


FIG.  2. 

A.~Tibialis  anticus  muscle;  a,  its  tendon. 

B.->£xten8or  longus  digitorum  muscle ;  b,  6,  b,  b,  its  four  tendons. 

C— Bxtttuor  longus  pollicis  muscle. 

B.B.— The  tibia. 

E.— The  fibula ;  e,  the  outer  malleolus. 

F.F.— Tendon  of  the  peronseus  longus  muscle. 

O.G. — ^Peronseus  brevis  muscle ;  i,  the  peronseus  tertius. 

II.II.— The  fascia. 

K.— Extensor  brevis  digitorum  muscle ;  k,  A;,  its  tendons. 

Ite^— Anterior  tibial  artery,  and  nerve  descending  to  the  dorsum  of  the  foot. 


ft 


PLATE  25. 


DISSECTION  OF  THE  POPLITEAL  SPACE  AND  THE 
POSTERIOR  CRURAL  REGION. 


FIG.  1. 


A.—Tendon  of  the  gracilis  muscle. 

B.B.  -The  fascia  lata. 

C.C.— Tendon  of  the  semimembranosus. 

D.— Tendon  of  the  semitendlnosus  muscle. 

E.E.— The  two  heads  of  the  gastrocnemius  muscle. 

F.— Popliteal  artery. 

G.— Popliteal  vein,  Joined  by  the  short  saphena  vein. 

ST.— Middle  branch  of  the  sciatic  nerve. 

K.—Posterior  tibial  nerre,  continued  from  the  middle  branch  of  the  sciatic,  and 

extending  to  K*,  behind  the  inner  ankle. 
Ij. — ^Posterior  (short)  saphena  ▼ein. 
M.BI.— The  fascia,  covering  the  gastrocnemius  muscle. 
N.— Short  (posterior)    saphena    nerve,  farmed  by  the  union   of  branches   from 

peronsed  and  posterior  tibial  nerves. 
O.— Posterior  tibial  artery,  appearing  from  beneath  the  soleus  muscle  in  lower  part 

of  the  leg. 
P.— Soleus  muscle,  joining  the  tendo-achillis. 
^ — Tendon  of  the  flexor  communis  digitorum  muscle. 
R. — Tendon  of  flexor  longus  pollicis  muscle. 
A.— Tendon  of  the  peronseus  longus  muscle. 
T,— Peronaus  brevlB  muscle. 
IJ.U.— Internal  annular  ligament,  binding  down  the  vessels,  nerves  and  tendons  in 

the  hollow,  behind  the  inner  ankle. 
V.  v.— Tendo-achillis. 
W.— Tendon  of  the  tibialis  posticus  muscle. 
X. — The  vensB  comites  of  the  posterior  tibial  artery. 

FIG.  2. 

A.C.D.E.F.G.H.I,  refer  to  same  parts  as  In  Fig.  1. 

B.— Inner  condyle  of  the  femur. 

K.— The  plantaris  muscle,  lying  upon  the  popliteal  artery. 

Ito — Popliteus  muscle. 

M.M.BI.— The  tibia. 

N.Br.— The  fibula. 

O.O.— Posterior  tibial  artery. 

P.— Peronaeal  artery. 

Q.B.S.T.1J.V.  W,  refer  to  same  parts  as  in  Fig.  1. 

X.— The  astragalus. 


PLATE  26. 


DISSECTION  OF  SOLE  OF  FOOT. 


FIG.  I. 

A. — The  calcaneam. 

B.— Plantar  fiiscia,  and  flexor  brevis  digitomm  muscle,  cut;  &,b,b,  its  tendons. 

C. — Abductor  minimi  digiti  muscle. 

D.— Abductor  poUicis  muscle. 

£• — Flexor  accessorius  muscle. 

F.— Tendon  of  the  flexor  longus  digitomm  muscle,  subdividing  into  /,/,/,/,  tendons 
fur  the  four  outer  toes. 

O. — Teudon  of  flexor  polllcis  longus  muscle. 

BT. — Flexor  polllcis  brevis  muscle;  <,<,<,«,  the  four  lumbricales  muscles. 

K.— External  plantar  nerve. 

Ite— External  plantar  artery. 

Bl.—Internal  plantar  nerve  and  artery. 

FIG.  2. 

A.—Tbe  heel  covered  by  the  integument. 

B. — Plantar  fascia  and  flexor  brevis  digitomm  muscle, cut;  b,b,5,  the  tendons  of 
the  muscles. 

€•— Abductor  minimi  digiti. 

B.— Abductor  polllcis. 

E.— Flexor  accessorius,  cut. 

F.— Tendon  of  the  flexor  digitomm  longus,  cut;  6,6,6,  its  digital  ci.ds. 

O.— Tendon  of  the  flexor  pollicis. 

BE. — ^Head  of  the  first  metatarsal  bone. 

I. — ^Tendon  of  the  tibialis  posticus. 

K. — External  plantar  nerve. 

I<.I«. — ^The  arch  of  the  external  plantar  artery. 

BI.M.M.M. — The  four  interosseous  muscles. 

If  .—External  plantar  nerve  and  artery,  cut. 


PLATE  27. 


DISSECTION  OF  THE  SUPERFICIAL  STRUCTURES 

OF  THE  MALE  PERINiEUM. 


A.— Superficial  fascia,  covering  the  urethral  space 

B.— The  sphincter  ani. 

€•— The  coccyx. 

D.D.*— The  right  and  left  ischiatic  tuberosities. 

E.~The  anus. 

F.F.— The  glutei  muscles. 


PLATE  28. 


DISSECTION  OF  THE  DEEP  STRUCTURES  OF  THE 

MALE  PERINEUM. 


FIO,  I. 

A.— The  urethra. 

B.~Acoe]erator  urinse  muscle. 

C. — Central  perinsal  tendon. 

D.D.— Right  and  left  erector  penU  muscle. 

E.E. — ^The  transverse  muscles. 

F.— The  anus. 

O.O.— The  ischiattc  tuberosities. 

H.^The  coccyx. 

I.I.— The  glutei  muscles. 

K.K.— Levator  ani  muscle. 

Ij.— Left  artery  of  the  bulb. 

FIO.  2. 

A.  D«  F.  O.  H.  !■  K.  Idf  refer  to  same  parts  as  in  Fig. 

B.— The  urethra. 

€•— Gowper's  glands,  between  the  two  layers  of-^ 

1:.1m— The  deep  perinseal  fascia. 

H.— The  bulb  of  the  urethra. 


PLATE  29. 


DISSECTION  OF  THE  DEEP  STRUCTURES  OF  THE 

MALE  PERINiEUM. 


A.B.— The  urethra. 

€.€.— The  two  lobes  of  the  prostate. 

D.D.— The  two  crura  penis. 

£•— The  rectum  turned  down. 

F.— The  ischiatic  tuberosities. 

©. — The  coccyx. 

H.H.— The  glutei  muscles. 

I.I.— The  levator  ani  muscle. 

K.— The  left  artery  of  the  bulb. 

1a, — The  vesiculse  seminales. 

M. — The  membranous  part  of  the  urettnHk 

N.— The  base  of  the  bladder, 

O.— The  two  vasa  deferentia. 

P.— The  sacro-sciatic  ligament 


PLATE  30. 


FEMALE  PERINEUM  AND  ISCHIO-RECTAL  REGION. 


1.— Coccyx. 

2.— Gluteus  maxlmuB. 

3. — Fascia  lata,  inserted  into  pubic  arch. 

4.— Tuberosity  of  ischium. 

5.— Internal  sphincter  anl. 

6.— External       "  « 

7. — ^Attachment  of  sphincter  ani  to  coccyx. 

8.— Lerator  ani.  forming  floor  of  ischio-rectal  fossa. 

9.— Perineum. 

10. — TransTersus  peronei  muscle. 

11.— Erector  clitoridis. 

12. — Constrictor  vagines. 

13.— Glands  of  Bartholini. 

14.— Urethral  opening. 

15. — Labia  majora. 

16.—     "     minora. 

17.— CUtoris. 

18.— Mons  veneris. 

19.— Internal  pudic  artery. 

20.— External  hemorrhoidal  artery.   (The  three  arteries  of  this  name  are  shown,  the 
middle  cue  only  being  marked.) 

21. — Superficial   perineal   artery.    (Supplying   enus,  perineum,  vaginal   lips  aud 
erector  clitoridis.) 

22. — ^Transversus  peronei  artery. 

23. — ^Deep  branch  of  internal  pudic  artery. 

24.— Artery  of  the  bulb  (arteria  bulbosa). 

25. — Internal  pudic  vein  (common). 

26.— External  hemorrhoidal  vein.    (Other  branches  of  the  same  vessel  not  marked). 
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PREFACE. 


This  addition  to  Prof.  Nancrede's  excellent  Handbook 
makes  no  pretence  to  originality,  but  is  taken  largely  from 
the  very  valuable  practical  work  of  Weisse,  of  New  York, 
whose  methods  of  procedure  are  by  far  the  best  of  which  I 
have  any  knowledge.  I  have  also  employed  '*  Clarke  and 
Lockwood's  Manual,"  "Wilson's  Anatomy,"  and  Gray's 
classical  work,  by  Keen. 

The  end  sought  in  these  few  pages  is  not  the  study  of 
anatomy,  but  the  way  to  study  it,  anatomy  proper  being 
taught  in  the  body  of  the  book.  An  attempt  is  made  to  set 
forth  a  method  of  dissection  which  enables  the  student  to 
explore,  and  prevents  him  from  destroying  before  the  proper 
time.  Far  too  often  the  absence  of  this  technical  knowledge 
leads  even  a  good  student  to  dissect  irregularly  and  without 
precision,  mutilating  structures  and  destroying  relations. 

I  have  not  fully  gone  into  the  dissection  of  every  organ 
and  tissue,  but  have  displayed  as  much  of  the  subject  as 
seems  requisite  to  the  student  of  practical  anatomy. 

JOHN  CHALMERS  DA  COSTA,  M.D. 
2050  Locust  Street. 
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Dissection  of  the  Arm. 

In  this  dissection  we  may  include  with  the  arm  proper  the 

superficial  muscles  of  tlie  hack, 
^'®«  ^'  the  axilla,  and  the  structures  of 

the  anterior  thoracic  region. 


-—.I 


^ 


Anterior  Portion: 

Position  :  The  body  is  placed 
on  its  back  with  several  blocks 
under  it,  the  arm  is  extended  at 
a  right  angle,  and  placed  upon  a 
board  with  the  flexor  surface 
upwards. 

Lines  of  Incision  :  1.  Out- 
wards from  superior  border  of 
the  sternum  to  the  top  of  the 
0  shoulder. 

2.  Downwards  in  middle  of 
sternum  for  its  entire  length, 
starting  at  origin  of  No.  1. 

3.  Outwards  at  a  right  angle 
to  the  termination  of  No,  2,  to 
an  imaginary  line  dropped  from 
the  middle  of  the  axilla. 

4.  From  end  of  No.  1  down 
front  of  arm  to  elbow. 

5.  A  transverse  line  crossing 
the  lowest  part  of  No.  4. 

Dissection  :  Remove  tlic  skin 
from   the  subcutaneous  tissues 


( 
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of  the  thorax  and  arm,  and  so  expose  the  mammary  gland.  Be 
careful  to  leave  the  nipple.  Observe  the  perforating  branch  of 
the  internal  mammary  artery. 

Remove  the  subcutaneous  tissues  of  arm  and  chest,  and  the 
gland  with  them,  and  so  expose  the  origin  of  the  platysma 
myoides  muscle,  the  vessels  and  nerves  which  emerge  from  the 
intercostal  spaces,  nerves  from  the  cervical  plexus,  the  cutane- 
ous arm  nerves,  and  the  superficial  veins  of  the  elbow  and  arm. 

Bemove  the  fascia  over  the  mascles  of  the  thorax  and  that 
over  the  insertion  of  the  teres  major  and  latissimus  dorsi  mus- 
cles, clear  the  fat  from  the  axilla  and  expose  the  vessels  and 
nerves  on  the  anterior  surfaces  of  the  two  last-named  muscles. 

Cut  the  cephalic  vein,  remove  the  anterior  portion  of  the  del- 
toid fascia,  note  the  continuation  of  the  cephalic  vein  and  the 
humeral  branch  of  the  acromio-thoracic  artery. 

Bemove  the  fascia  from  the  front  of  the  arm,  exposing  impor- 
tant muscles,  nerves,  and  vessels. 

Cut  through  the  great  pectoral  muscle  in  its  upper  third,  re- 
flect out  the  upper  end  and  expose  the  upper  portion  of  the 
coraco-brachialis  and  biceps  muscles. 

Cut  the  intercosto-humeral  and  the  small  internal  cutaneous 
nerves.  Beflect  the  other  portion  of  the  cut  pectoralis  major 
muscle,  noting  its  blood  supply  and  the  anterior  thoracic  nerves. 

Cut  the  anterior  thoracic  nerves.  Observe  the  costo-coracoid 
membrane  and  the  fascia  of  the  pectoralis  minor. 

Bemove  the  coverings  of  the  subclavius  and  pectoralis  minor 
muscles. 

Bemove  the  fat  between  the  small  pectoral  muscle  and  the 
latissimus  dorsi  and  teres  major.  Find  and  follow  the  long 
thoracic  subscapular  and  anterior  circumflex  arteries,  the  sub- 
scapular and  posterior  thoracic  nerves,  and  observe  the  sub- 
scapularis  and  the  serratus  magnus  muscles,  both  being  in  part 
visible. 

Expose  at  the  inner  side  of  the  arm  a  portion  of  the  pronator 
radii  teres,  the  two  heads  of  the  biceps :  the  axillary,  median 
and  ulnar  veins,  the  internal  cutaneous  and  other  nerves. 

Cut  the  biceps  transversely  about  its  middle,  expose  the  bra- 
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.chialis  anticus  muscle,  and  follow  the  musculo-cutaneouB  nerve 
with  its  branches. 

Sew  the  biceps  together.  Draw  the  median  nerve  out  and 
the  basilic  vein  in.  This  exposes  the  brachial  artery  and  the 
third  portion  of  the  axillary. 

Cut  the  pectoralis  minor  muscle  a  couple  of  inches  from  its 
insertion  and  reflect  each  portion. 

Expose  the  intercostal  muscles. 

Remove  the  basilic  vein,  the  venae  comites  of  the  brachial 
artery,  and  after  cutting  the  axillary  vein  remove  the  distal  part. 
Note  the  outer  and  inner  cords  of  the  brachial  plexus,  and  the 
commencement  of  the  median  nerve.  Clean  the  axillary  artery 
and  the  outer  and  iuuer  cords  of  the  axillary  portion  of  the 
brachial  plexus. 

Draw  the  brachial  artery  and  median  nerve  outwards  with  a 
hook  and  find  the  branches  of  the  brachial. 

Cut  the  outer  and  inner  ends  of  the  brachial  plexus ;  the 
musculo-cutaneous,  tlie  internal  cutaneous  and  the  small  inter- 
nal cutaneous  nerves,  and  the  axillary  artery  and  its  branches. 

Reflect  these  structures  and  expose  the  posterior  end  of  the 
brachial  plexus  and  the  posterior  circumflex  artery. 

Tie  together  the  arteries,  veins,  and  nerves,  and  proceed  to 
study  the  forearm  and  palm. 

Incision  :  1.  From  termination  of  No.  4,  in  previous  dissec- 
tion to  wrist,  down  front  of  forearm. 

2.  Transverse  at  radio-carpal  articulation. 

3.  Transverse  across  palm  at  metacarpo-phalangeal  articula- 
tion. 

4.  From  termination  of  No.  1  to  No.  3. 

5.  From  No.  3  down  middle  of  each  finger  to  its  tip. 

6.  Transverse  incision  over  the  head  of  the  metacarpal  bone 
of  the  thumb. 

7.  Join  No.  2  to  No.  6,  and  extend  this  incision  to  the  end  of 
the  thumb. 

DissKCTiON  :  Remove  the  skin  of  the  forearm  and  expose  the 
subcutaneous  veius  and  nerves. 
Remove  the  subcutaneous  tissue,  leaving  the  veins  and  nerves. 
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Eemove  the  skin  of  the  palm  and  expose  the  palmaris  brevis . 
muscle  and  the  palmar  cutaneous  nerves. 

Clean  the  palmar  fascia  and  expose  the  digital  arteries  and 
nerves. 

Cut  the  vessels  and  nerves  of  the  forearm  and  reflect  them  up 
and  down. 

Incise  the  forearm  fascia  and  reflect  it  ofil  This  exposes  im- 
portant muscles,  nerves,  and  vessels. 

Cut  the  bicipital  fascia  near  the  biceps  tendon  and  remove  it 
from  the  surface  of  the  pronator  radii  teres  muscle. 

Hook  aside  this  muscle  and  expose  the  median  nerve  ;  the  bra- 
chial, radial  and  ulnar  arteries,  and  other  important  structures. 

Cut  the  supinator  longus  muscle,  abojiit  its  middle  and  reflect 
the  proximal  end.  Find  the  radial  and  radial  recurrent  arteries, 
the  musculo-spiral,  radial  and  other  nerves. 

Replace  in  position  the  pronator  radii  teres  and  supinator 
longus,  and  clean  between  the  distal  forearm  tendons. 

Hook  the  tendons  of  the  palmaris  longus  and  flexor  carpi 
ulnaris  to  the  ulnar  side  of  the  forearm.  Note  the  position  and 
relation  of  the  radial  artery,  radial  nerve,  the  ulnar  artery,  and 
the  median  and  ulnar  nerves.  Demonstrate  portions  of  flexor 
sublimis  digitorum,  flexor  longus  pollicis  and  pronator  quad- 
ratus  muscles. 

Remove  the  palmar  fascia  from  over  the  tbenar  eminence,  and 
note  the  vessels  and  muscles. 

Remove  the  palmaris  brevis  muscle  and  the  fascia  over  the 
hypothenar  eminence,  and  note  the  structures  exposed. 

Remove  the  palmar  fascia  from  the  wrist  towards  the  fingers, 
and  clean  the  tendons  of  the  flexor  sublimis  digitorum.  Study 
these  tendons,  the  anterior  annular  ligament  and  the  superficial 
palmar  arch. 

Expose  tlie  vessels,  nerves,  and  muscles  in  the  spaces  between 
the  tendons  of  the  flexor  sublimis  digitorum  muscle. 

Dissect  the  skin  from  the  fingers,  note  the  nerves  and  arteries, 
and  clean  the  flexor  sheaths. 

Return  to  the  forearm.  Cut  the  flexor  carpi  radialis  and  pal- 
maris longus  muscles  and  median  nerve,  and  reflect  the  distal 
portions  to  radial  side. 
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Cut  the  pronator  radii  teres  and  reflect  it  with  the  proximal 
portions  of  the  two  previously  incised  muscles  to  the  ulnar  side; 
Note  the  origin  of  the  flexor  muscles  from  the  inner  condyle. 

Cut  the  posterior  portion  of  the  inner  part  of  the  pronator 
radii  teres,  withdraw  it  from  under  the  median  nerve,  reflect  it 
inwards,  and  turn  the  distal  portion  of  the  muscle  out. 

Find  the  long  origin  of  the  flexor  sublimis  digitorum,  and  note 
the  median  nerve,  the  ulnar  artery,  and  their  branches. 

Cut  the  anterior  annular  ligament  longitudinally,  note  the 
muscular  attachments  to  it,  and  cut  it  away. 

Cut  the  ulnar  artery,  the  superficialis  volse  artery,  the  digital 
nerves,  and  the  arterial  branch,  joining  the  2d  digital  artery  and 
the  superficial  palmar  arch. 

Dissect  up  the  superficial  arch  and  the  digital  nerves  towards 
the  periphery^  and  expose  the  fl«Kor  tendon  sheaths  and  the 
anterior  surface  of  the  flexor  sublimis  digitorum  muscle. 

Cut  the  tendons  of  the  flexor  sublimis  in  the  wrist,  cut  the 
radial  origin  of  the  muscle,  and  reflect  the  proximal  part  of  the 
muscles  towards  the  ulnar  side  of  forearm,  and  its  tendons 
towards  the  fingers,  after  we  have  cut  off  its  nerve  from  tlie 
median. 

Cut  the  radial  artery  and  nerve  below  the  elbow  and  above 
the  wrist,  and  remove  the  portion  between. 

Cut  the  abductor  poUicis  in  the  middle  and  reflect  its  cut 
portion.  Study  the  opponens  pollicis  and  flexor  brevis  pollicis 
muscles,  and  the  median  nerve  with  its  branches. 

Cut  the  flexor  brevis  minimi  digiti  from  its  origin  and  reflect 
it  towards  the  little  finger,  and  expose  the  opponens  minimi 
digiti  and  branches  of  the  deep  palmar  nerve. 

Follow  the  ulnar  nerve  and  artery  along  the  forearm  and  into 
the  palm. 

Clean  and  expose  the  flexor  carpi  ulnaris,  the  flexor  profundus 
digitorum,  and  the  flexor  longus  pollicis,  and  observe  the  ante- 
rior interosseous  nerve. 

In  the  palm  expose  the  tendons  of  the  deep  flexor  and  the 
tendon  of  the  flexor  longus  pollicis,  and  the  surfaces  of  the  four 
lumbricales. 
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Cut  the  lumbricales  and  deep  flexor  tendons  and  reflect  them, 
leaving  in  place  the  nerves  of  the  3d  and  4th  lumbricales. 

Cut  the  flexor  lougus  poUicis  tendon  near  its  digital  attach- 
ment. 

Cut  the  median  nerve  above  its  digital  branches  and  remove 
the  branches.  Expose  the  outer  and  inner  heads  of  the  flexor 
brevis,  the  adductor,  and  the  opponens  pollieis. 

Cut  the  abductor  minimi  digit!  and  remove  it  with  the  flexor 
brevis  minimi  digiti. 

Cut  and  remove  the  opponens,  flexor  brevis,  and  adductor 
pollieis  muscles. 

Show  the  deep  palmar  arch  and  nerve  and  their  branches,  and 
the  attachment  of  the  flexor  carpi  radialis. 

Clean  the  palmar  surface  of  the  interosseous  muscles,  and 
finding  the  transverse  ligament  of  the  metacarpus,  cut  it  away. 

Cut  the  ulnar  artery,  the  ulnar  nerve  and  its  branches,  the 
median  nerve  and  its  branches,  the  flexor  profundus  digitorum 
longitudinally,  aud  remove  its  outer  part.  Cut  the  flexor  longus 
pollieis  and  pronator  quadmtus  from  the  radius.  Kemove  the 
proximal  portions  of  the  palmaris  longus,  flexor  sublimis  pro- 
nator radii  teres,  and  flexor  carpi  radialis  muscles. 

Posterior  Portion : 

Position  :  Extend  arm.  If  back  and  anterior  scapular  mus- 
cles have  been  dissected  remove  the  arm  from  the  trunk.  Flex 
the  forearm  on  the  arm. 

Incision  :  1.  Around  the  arm  summit  of  shoulder. 

2.  Along  the  spine  of  the  scapula  to  the  acromion. 

3.  Down  the  back  of  the  arm  to  the  olecranon. 

4.  Around  the  elbow. 

Dissection  of  Shoulder  and  Arm.— Remove  the  skin  and 
subcutaneous  tissue,  observing  the  cutaneous  nervous  branches, 
which  we  cut. 

Eemove  the  fascia  and  expose  the  deltoid  and  triceps. 

Clean  the  supra-spinatous  muscle. 

Cut  the  deltoid  near  its  origin,  and  reflect  the  distal  portion 
out.  Expose  the  infVa-spinatous  and  teres  minor  muscles.  Study 
the  triceps,  and  expose  the  teres  major  and  a  portion  of  the  latis- 


PRACTICAL   HINTS    ON    DISSECTION. 


9 


simus  dorsi.  Note  the  musculo-spinal  nerve 
and  the  superior  profunda  artery. 

Draw  inwards  the  long  head  of  the  triceps. 

Follow  the  mubculo-spiral  nerve  through 
the  triceps  to  the  niusculo-spiral  grove. 

Cut  away  the  triceps,  observe  the  posterior 
circumflex  artery  and  the  circumflex  nerve. 

Cut  the  supra-spinatous  muscle,  expose  its 
proximal  portion,  and  find  the  supra-scapular 
nerve  and  artery. 

Section  the  infra-spinatous  and  teres  minor. 
Cut  away  their  scapular  portions  and  reflect 
their  distal  portions  towards  the  humerus. 
8ee  the  supra-scapular  and  dorsalis  scapulae 
arteries. 


Fio.  2. 


Posterior  Portion  of  Elbow,  Forearm,  and 
Hand: 

Position  :  In  extension.  Forearm  supi- 
nated.  Dorsum  of  forearm  and  hand  looks 
upwards. 

Incision:  Corresponds  exactly  with  the 
anterior  plan. 

Dissection  :  Remove  the  skin.  Note  the 
subcutaneous  veins  and  nerves,  and  the  bursa 
upon  the  olecranon. 

Incise  the  nerves  of  the  subcutaneous  tis-      /.'^r.4-RT 
sue,  and  incise  the  fascia  in  lines  which  cor- 
respond to  the  skin  incisions.     Remove  the 
fascia,  but  retain  the  posterior  annular  liga- 
ment.    Turn  the  radial  side  of  the  hand  and  arm  up,  and  place 
the  hand  midway  between  pronation  and  supination.     Study 
the  muscles,  arteries,  and  tendons  at  its  outer  side. 

Cut  the  extensor  communis  digitorum  about  the  middle  of  the 
arm,  and  the  extensor  radialis  longior  and  extensor  minimi 
digiti  lower  down,  and  reflect  them,  removing  the  distal  por- 
tions from  the  posterior  annular  ligament,  and  in  freeing  their 
prominal  portions,  cutting  a  branch  of  the  posterior  interosseous 
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nerve.    We  can  now  study  the  posterior  interosseous  nerve  and 
artery,  and  the  extensor  carpi  radialis  brevior  muscle. 

Cut  away  the  branches  of  the  posterior  interosseous  nerve 
and  artery,  and  expose  the  extensor  indicis  and  extensor  secundi 
internodii  pollicis  muscles,  openiug  the  latter's  space  in  the 
annular  ligament. 

Cut  the  extensor  indicis  above  the  wrist,  the  extensor  secundi 
a  Httle  higher  up,  and  the  extensor  carpi  radialis  brevior  near 
its  middle,  and  reflect  them.  Study  the  posterior  interosseous 
nerve,  the  perforating  branches  of  the  anterior  interosseous 
artery,  and  expose  the  supinator  brevis,  the  extensor  ossi  meta- 
carpi  pollicis,  and  extensor  primi  internodii  polUcis  muscles. 
Clean  the  deep  fascia  upon  the  carpus  and  metacarpus. 

Cut  the  posterior  interosseous  nerve  above  and  below,  and 
remove  it. 

Cut  the  middle  perforating  branch  of  the  anterior  interosse- 
ous artery. 

Cut  the  extensor  ossi  metacarpi  pollicis  and  the  extensor 
primi  internodii  pollicis  muscles,  and  redect  them. 

Cut  the  ulnar  attachments  of  the  extensor  indicis  and  exten- 
sor secundi  internodii  pollicis,  the  tendons  of  the  extensor  carpi 
radialis  longior  and  brevior,  and  the  extensor  carpi  ulnaris.  Ex- 
pose the  radial  attachment  of  the  pronator  radii  teres,  and  re- 
move the  portion  of  the  supinator  brevis  which  is  attached  to  the 
ulna. 

Remove  the  deep  fascia  from  the  carpus  and  metacarpus,  and 
from  over  the  lower  ends  of  the  radius  and  ulna. 

Study  the  posterior  carpal  branches  of  the  radial  and  ulnar 
arteries,  the  dorsal  arteries  of  the  fingers,  the  perforating  arte- 
ries, the  dorsal  interossei  muscles  and  other  structures. 

Remove  the  skin  of  the  fingers  but  not  the  vessels  and  nerves. 
Clean  the  tendons  of  the  extensor  communis  digitorum,  exten- 
sor indicis,  and  extensor  minimi  digiti.  Note  the  attachments 
of  the  lumbricales,  tlie  palmar  and  dorsal  interossei. 

Note  upon  the  dorsum  of  the  fingers,  from  the  2d  to  the  5th 
inclusive,  the  aponeurosis  formed  by  the  extensors,  the  lumbri- 
cales and  the  palmar  and  dorsal  interossei. 
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Anterior  and  Lateral  Wall  of  Abdomen. 

Position  :  Body  on  its  back,  with  a  block  placed  under  the 
shoulders  and  another  under 
the    pelvis.       The     penis    is 
hooked  forward. 

Incisions  :  1.  Transverse 
between  the  two  anterior  su- 
perior iliac  spines. 

2.  From  centre  of  No.  1  to 
root  of  penis,  and  along  the 
dorsum  of  the  penis  to  its 
head. 

3.  Conthiue  the  sternal  in- 
cision (see  anterior  thoracic 
region)  to  the  middle  of  No.  1. 

Dissection  :  Reflect  tlie  skin 
outwards  and  downwards  from 
junction  of  1  and  2,  and  later- 
ally from  the  penis. 

Note  the  two  layers  of  sub- 
cutaneous tissue  and  the  ves- 
sels between  them,  and  observe 
the  superficial  nerves. 

llemove  the  superficial  layer  to  beyond  the  saphenous  opening. 

Cut  the  superficial  vessels  and  nerves  of  the  dorsum  of  the 
penis  and  dissect  them  from  the  dartos  fascia. 

Expose  the  suspensory  ligament  of  the  penis. 

Incise  the  dartos  sheath  and  reflect  it  externally. 

Incise  and  remove  the  elastic  sheath  of  the  penis,  exposing 
the  deep  vessels  and  nerves. 

Incise  the  deep  layer  of  the  superficial  abdominal  fascia,  and, 
with  the  vessels,  reflect  it  out. 

Remove  the  superficial  fascia  from  the  external  oblique  muscle, 
preserving  that  portion  at  the  pillars  of  the  ring  which  goes  to 
invest  the  spermatic  cord. 

Incise  this  fascia  and  reflect  it  from  the  cord. 
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Cut  the  aponeurosis  of  the  external  oblique  by  incisions  cor- 
responding to  No.  1  and  lower  abdominal  portion  of  2.  Reflect 
the  flap  upon  the  thigh. 

Incise  the  lateral  portion  of  the  external  oblique  from  the 
11th  rib  to  the  ilium,  and  run  the  incision  forward  over  the 
iliac  crest.  Dissect  the  flap  loose  at  its  superior  lateral  origin 
and  reflect  the  muscle  downwards  and  inwards  to  beyond  the 
linea  semilunaris.  Note  the  septum  between  the  two  oblique 
muscles,  and  the  ilio-hypogastric  and  ilio-inguinal  nerves. 

Remove  this  intermuscular  septum. 

Dissect  the  two  above-mentioned  nerves  and  reflect  them  ex- 
ternally. 

Make  a  transverse  incision  through  the  internal  oblique  from 
the  anterior  superior  spine  of  the  ilium  to  the  linea  semilunaris. 

Cut  the  fibres  attached  to  Foupart's  ligament.  Reflect  the 
flap  to  the  semilunar  line. 

Cut  the  muscle  from  the  ilium  to  the  11th  rib,  along  the 
crest,  and  below  the  11th  rib  and  its  cartilage.  Reflect  the 
flap  inwards.  Note  the  vessels  and  nerves  between  the  in- 
ternal oblique  and  transversalis  muscles. 

Remove  the  internal  oblique  up  to  the  conjoined  tendon  and 
cut  away  the  cremaster  from  the  cord. 

Remove  the  fibrous  tissue  from  the  transversalis.  Study  this 
muscle,  the  deep  vessels  and  nerves,  and  the  conjoined  tendon. 

Replace  in  position  the  external  and  internal  oblique. 

Make  an  incision  between  the  linea  alba  and  the  semilunar 
line.  Reflect  the  flaps  and  expose  the  rectus  and  pyramidalis 
muscles.  Remove  the  pyramidalis  muscle.  Note  the  nerves 
running  into  the  rectus,  the  deep  epigastric  artery,  and  the 
branch  from  the  internal  mammary  artery. 

Retain  these  arteries  by  removing  the  muscle  between  them. 

Note  the  spermatic  cord  (in  the  female,  the  round  ligament). 

Remove  the  external  and  internal  oblique  up  to  the  semilunar 
line. 

Cut  away  the  lateral  sheath  of  the  rectus  between  the  semi- 
lunar line  and  the  linea  alba. 

Cut  the  circumflex  iliac  arteries  at  the  points  of  muscular  per- 
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foratioD  and  the  intercostal  nerves  and  vessels  at  their  points  of 
emergence. 

Cut  through  the  transversalis  muscle  along  the  lower  borders 
of  the  cartilages  of  the  three  lower  ribs,  and  the  lower  border  of 
the  11th  rib,  from  the  11th  rib  to  ilium,  along  the  crest  of  the 
ilium,  and  through  the  tibres  of  origin  from  Poupart's  ligament. 
Cut  away  at  the  linca  semilunaris. 

Note  the  transversalis  fascia  and  internal  abdominal  ring. 

Incise  this  fascia  from  the  superior  iliac  spine  to  the  semilunar 
line.  Reflect  a  flap  and  expose  the  interior  of  the  internal  ab- 
dominal ring.  Note  the  iufundibuliform  process  of  the  trans- 
versalis fascia  (internal  spermatic  fascia),  and  the  deep  epigastric 
artery. 

Incise  the  infundibuliform  fascia  and  expose  the  cord.  Study 
the  cord  and  trace  it  through  the  ring. 

Anterior  of  Thigh. 

Position:  Body  supine,  legs  extended,  a  block  under  the 
pelvis. 

Incisions  :  1.  From  middle  of  Poupart's  ligament  down  front 
of  thigh  to  below  the  lower  margin  of  the  patella. 

2.  Transverse  across  the  knee  at  the  termination  of  1. 

Dissection  :  Remove  the  skin. 

Remove  the  superficial  layer  of  the  subcutaneous  tissue  and 
note  the  veins  and  nerves. 

Remove  the  deep  layer.  Notice  the  lymphatic  glands,  pre- 
patellar bursa,  and  saphenous  vein. 

After  removing  the  lymphatic  glands  cut  the  branches  of  the 
internal  sapiienous  vein.     Trace  the  cutaneous  nerves. 

Clean  the  fascia  lata,  keeping  its  vessels  and  nerves  intact. 

Study  the  saphenous  opening,  cribriform  fascia,  internal  saphe- 
nous vein,  and  the  crural  branch  of  the  geni to-crural  nerve. 

Cut  the  saphenous  vein  a  little  below  the  opening  and  the 
nerves  close  to  the  points  at  which  they  perforate  the  fascia  lata. 
Remove  the  nerves  and  vessels  and  incise  the  fascia,  the  inci- 
sions corresponding  to  those  in  the  skin.  This  exposes  Scarpa's 
triangle  and  important  muscles. 
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Fig.  4. 


^. 


Clean  the  pectineus  muscle.    Find  the  femoral  vein  by  means 
of  the  saphenous.     Open  the  sheath  of  the  vessel  and  nerve  in 

the  triangle.  Clean  the  iliacus  muscle.  Find 
the  anterior  crural  nerve  by  following  up  the 
remains  of  the  internal  and  middle  cuta- 
neous. 

Cut  the  sartorius  across  at  its  middle,  re- 
flect each  portion,  find  the  roof  of  Hunter's 
canal  and  the  long  saphenous  nerve. 

Cut  the  tensor  vaginae  femoris  muscle  where 
it  is  attached  to  the  fascia  and  reflect  it,  not- 
ing the  nervous  branch. 

Study  the  rectus,  gluteus  medius  and  mini- 
mus muscles. 

Cut  the  rectus  through  the  middle  and  re- 
flect each  half.  In  its  proximal  part,  note  the 
branch  from  the  anterior  crural  nerve  and  the 
external  circumflex  artery. 
Open  Hunter's  canal  and  study  its  contents. 
Expose  the  deep  femoral  artery  and  vein  at 
the  superior  border  of  the  adductor  longus. 
Clean  the  vasti  nmscles  and  the  crureus,  and 
remove  the  venae  comites. 

Cut  through  the  quadriceps  extensor  by  a 
curved  incision  below  the  patella  (don't  open 
the  joint). 

Make  a  long  incision  down  to  the  bone 
through  the  vastus  externus. 
Abduct  the  thigh  and  partly  flex  the  knee. 
Reflect  the  aponeurosis  from  the  inner  side 
of  the  knee-joint  from  below  upwards  and  out- 
wards, cutting  the  ligamentum  patella.  Reflect  the  vastus  in- 
ternus,  inner  part  of  vastus  externus  and  crureus.  Remove 
them  from  the  fenmr.  Cut  the  branches  of  the  anterior  crural 
nerve  and  of  the  external  circumflex  artery.  Remove  the  vastus 
internus  from  the  linea  aspera. 

Cut  the  femoral  artery  and  vein  below  the  origin  of  their  deep 
branches,  and  also  at  the  opening  in  the  adductor  magnus. 
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Cut  the  long  adductor  high  up,  reflect  its  proximal  portion 
and  note  the  branches  of  the  obturator  nerve  beneath  it. 

Reflect  the  distal  portion  and  cut  off"  close  to  the  bone. 

Study  the  deep  femoral  artery  and  other  branches.  Remove  the 
vense  comites.  Turn  the  femoral  vein  over  Foupart's  ligament. 
Make  a  long  incision  through  the  pectineus,  and  remove  the 
proximal  portion  from  its  origin.  Bring  back  the  femoral  vein. 
Find  the  obturator  nerve  and  artery.  Clean  the  long  and  great 
adductors.  Note  the  femoral  opening  in  the  great  adductor, 
and  find  the  anastomotica  magna  artery.  Cut  the  last  portion 
of  the  deep  femoral  artery  and  its  perforating  branches,  and  the 
anterior  crural  nerve,  femoral  artery,  and  femoral  vein  close  to 
Foupart's  ligament.  Remove  the  deep  femoral  artery  and  the 
remaining  portions  of  the  femoral  artery  and  anterior  crural 
nerve.  Cut  the  internal  circumflex  artery  near  its  origin,  and 
cut  the  obturator  nerve  and  its  branches  and  remove  them. 
Cut  and  reflect  the  short  adductor,  and  cut  it  distally  from  the 
linear  aspera. 

Reflect  the  distal  portion  of  the  pectineus  and  cut  it  from  the 
fenmr.  Cut  the  obturator  artery.  Clean  anteriorly  the  great 
adductor,  portions  of  the  external  obturator,  quadratus  femoris, 
semimembranosus,  iliacus  internus,  psoas  magnus,  and  part  of 
the  hip-joint  capsule. 

Cut  the  iliacus  internus  and  psoas  magnus  nep^r  their  inser- 
tions, reflect  them  upwards  and  remove  and  observe  the  bursa 
under  them. 

Clean  the  external  obturator  muscle  and  note  the  proximal 
portions  of  the  obturator  nerve  and  vessels. 

Cut  the  origin  of  the  rectus  and  clean  more  of  the  capsule  of 
the  hip-joint. 

Anterior  of  Leg  and  Upper  Surface  of  the 

Foot. 

FosiTiON  :  Legs  extended.  Blocks  under  the  ankles.  Great 
toes  tied  together. 

Incisions  :  1.  From  centre  of  incision  made  below  the  patella 
in  the  last  dissection  down  the  middle  of  the  front  of  leg  and 
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ankle  and  aloug  the  dorsum  of  the  foot,  tcrminatiDg  at  the  root 
of  the  2d  toe. 

2.  Transverse  along  the  metatarso-phalangcal  articulations. 

8.  From  2  draw  a  line  aloug  the  dorsum  of  each  toe  to  its  end. 

4.  From  each  malleolus  to  the  heel. 

Dissection  ;  Reflect  the  skin  from  the  dorsal  and  lateral  sur- 
faces of  the  foot  and  toes  and  from  the  leg.  Note  subcutaneous 
veins  and  nerves. 

Dissect  out  the  saphenous  arch  and  its  veins,  and  expose  the 
superficial  nerves.  Clean  the  fascia  of  the  toes  and  foot,  retain- 
ing the  veins  and  nerves. 

Remove  these  veins  and  nerves  from  the  foot.  Cut  the  &scia 
in  the  long  axes  of  the  tendons,  note  the  tendon  synovial 
sheaths,  remove  the  fascia,  and  find  the  annular  ligament. 

Remove  the  nerves  and  veins  from  the  leg  fascia,  cut  the  fascia 
longitudinally  a  little  external  to  the  tibia,  and  reflect  externally 
to  the  fibula.  Retain  the  anterior  annular  ligament,  and  the 
fiiscia  over  the  upper  part  of  the  tibialis  anticus  muscle.  Study 
the  exposed  muscles  and  the  anterior  annular  ligament. 

Expose  a  tendon  of  the  extensor  brevis  digitorum,  the  dorsalis 
pedis  artery  and  veins,  and  the  anterior  tibial  nerve. 

Cut  the  fascia  of  the  peroneus  longus  and  brevis  muscles,  and 
remove  it,  and  trace  the  tendons  of  these  muscles. 

Cut  the  tendons  of  the  extensor  longus  digitorum  and  pero- 
neus tertius  muscles  below  the  annular  ligament,  and  reflect  their 
distal  portions.     Clean  the  extensor  brevis  digitorum  muscle. 

Cut  the  tendon  of  the  extensor  proprius  pollicis  below  the 
lower  edge  of  the  anterior  annular  ligament.  Reflect  the  proxi- 
mal portions  of  the  extensor  longus  digitorum,  peroneus  tertius, 
extensor  proprius  pollicis,  and  tibialis  anticus  muscles.  Draw 
the  first  three  outwards  and  the  other  inwards.  Note  the  ante- 
rior tibial  vessels  and  nerve. 

Cut  the  extensor  brevis  digitorum  muscle  above  its  tendons, 
reflect  its  proximal  part  and  remove  it.  Reflect  its  tendons  to 
the  beginning  of  the  toes  and  cut  them  ofl".  Trace  the  dorsalis 
pedis  and  other  arteries. 

Remove  the  origins  upon  the  fibula  of  the  extensor  longus 
digitorum,  peroneus  tertius,  and  extensor  proprius  pollicis  mus- 
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cles.  FreAerve  the  intermuscular  septum  and  the  fascial  attach- 
ment. Trace  the  musculo-cutaneous  nerve.  Cut  the  peroneus 
longus  muscle  at  the  head  of  the  fibula.  Trace  the  anterior 
tibial  nerve  to  its  origin.  Trace  the  anterior  tibial  artery  up- 
ward, and  trace  the  anterior  peroneal  artery. 

Sole  of  the  Foot. 

Position  :  liaise  the  foot  by  several  blocks  and  steady  it  by 
hooks. 

Incisions  :  1.  Transverse  across  the  metatarso-phalaugeal 
articulation. 

2.  From  Xo.  1  down  the  middle  of  each  toe  to  the  end. 

3.  From  the  middle  of  !No.  1  backwards  to  the  posterior  i)or- 
tion  of  the  os  calci». 

Dissection  :  liemove  the  skin  and  cut  it  away. 

llemove  the  subcutaneous  tissue,  retaining  the  vessels  and 
nerves.  Note  the  plantar  fascia,  plantar  collateral  digital  ves- 
sels and  nerves  and  digital  tendon  sheaths,  and  the  terminal 
portion  of  the  internal  plantar  artery. 

Make  a  transverse  incision  through  the  plantar  fascia  at  its 
middle,  reflect  its  distal  portion,  and  with  it  the  superficial 
tiTinsverso  ligament.  Preserve  the  nerves  and  arteries  between 
the  fascial  sli|>s.  Kcfiect  its  proximal  portion,  but  do  not  remove 
it  from  the  flexor  brevis  digitorum  muscle.  Note  the  branches 
of  the  internal  plantar  nerve  and  artery*. 

Open  the  flexor  tendon  sheaths,  and  clean  the  flexor  brevis 
dimtorum  nmscle. 

Remove  the  inner  portion  of  the  plantar  fascia,  trace  the  in- 
ternal plantar  artory,  and  clean  the  abductor  poUicis  muscle. 

Remove  the  outer  portion  of  the  plantar  fasctia,  trace  the  first 
digital  artery  and  fAh  and  0th  digital  nerves.  Clean  the  ab- 
ductor minimi  digiti  muscle. 

Remove  the  flexor  tendon  sheaths,  expose  the  tendon  of  the 
flexor  longus  pollicis  muscle  and  a  portion  of  the  tendons  of  the 
flexor  longus  digitorum  muscle.  Clean  the  accessible  jiortions 
of  the  flexor  brevis  pollicis,  flexor  brevis  minimi  digiti,  and 
lumbricales  muscles.     Note  the  digital  arteries. 
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Cut  proximally  the  1st,  5th,  and  6th  digital  nerves  and  the 
internal  plantar  nerve,  the  nerves  to  the  flexor  brevis  pollicis 
muscle  and  to  two  of  the  lumbricales.  Reflect  the  digital 
nerves  from  the  toes.  Cut  the  anastomotic,  internal  plantar,  and 
first  digital  arteries,  and  reflect  the  two  last  over  the  toes.  Re- 
flect the  branches  of  the  anastomotic  artery,  and  cut  them 
away.  Cut  the  flexor  brevis  digitorum,  abductor  pollicis  and 
abductor  minimi  digiti  muscles,  and  remove  their  peripheral 
portions.  Reflect  and  remove  the  proximal  portions  of  these 
muscles.  Trace  the  internal  and  external  plantar  arteries  and 
the  internal  and  external  plantar  nerves. 

Clear  the  tendons  and  expose  the  lumbricales,  the  accessorius, 
and  the  flexor  brevis  minimi  digiti  muscles,  and  portions  of 
other  muscles. 

Cut  the  internal  plantar  artery  and  nerve,  and  remove  their  dis- 
tal portions.  Cut  the  1st  tendon  of  the  flexor  longus  digitorum 
muscle,  the  flexor  accessorius  muscle,  and  the  tendon  of  the 
flexor  longus  pollicis  muscle.  Reflect  the  distal  portion  of  the 
tendons  and  the  lumbricales  muscles  over  the  digits.  Note 
nerves,  arteries,  and  a  tendon  of  junction. 

Find  the  tarsal  grooves  for  flexor  tendons,  and  observe  the 
tendon  of  the  tibialis  posticus  muscle. 

Clean  the  trans  versus  pedis  muscle  and  expose  the  abductor 
pollicis  and  the  flexor  brevis  pollicis  muscles.  Observe  the  digi- 
tal arteries. 

Cut  the  nerve  of  the  flexor  brevis  minimi  digiti  muscle,  and  * 
cut  this  muscle  from  its  origin,  reflect  it  to  its  ins(;rtion  and 
remove  it.  Cut  the  metatarsal  attachments  of  the  transversus 
pedis  muscle,  cut  this  muscle's  nerve,  and  reflect  the  muscle 
over  the  great  toe.  Cut  the  digital  arteries.  Cut  oft"  the  ab- 
ductor pollicis  muscle  proximally  and  reflect  it  upon  the  great 
toe. 

Cut  the  proximal  portion  of  the  flexor  brevis  pollicis  and  reflect 
the  muscle  distally,  and  cut  it  through  between  its  two  heads. 
Reflect  the  5th  and  0th  digital  arteries  upon  the  tarsus.  Observe 
the  compound  tendon  of  the  flexor  brevis  pollicis,  the  sesamoid 
bones  in  this  tendon,  and  the  ligament  between  these  bones  and 
the  1st  metatarsal.    Cut  this  liijament  and  the  muscles  near  the 
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bones,  and  reflect  the  bones  upon  the  base  of  the  great  toe.  See 
the  deep  branch  of  the  external  plantar  nerve. 

Trace  the  plantar  arch  and  return  into  position  the  5th  and 
6th  digital  arteries. 

Clean  the  plantar  and  dorsal  interossei. 

Cut  away  the  sesamoid  bones.  Bring  into  place  the  tendons 
of  the  flexor  lougus  poUicis  and  flexor  longus  digitorum  muscles, 
and  sew  their  divided  ends.  Extend  the  foot.  Note  the  attach- 
ment of  the  lumbricales. 

Now  open  the  dorsal  surface,  dissect  the  tendons  of  the  exten- 
sor longus  and  brevis  digitorum  muscles,  which  we  left  in  the 
dissection  of  the  dorsum  of  the  foot. 

Posterior  Portion  of  Leg. 

Position  :  Limb  extended  with  posterior  surface  upwards. 
Blocks  under  pelvis,  thigh,  and  ankle.  Foot  at  right  angles  to 
leg. 

Incisions  :  1.  Transverse  above  the  middle  of  the  popliteal 
space. 

2.  From  the  middle  of  1  down  the  middle  of  posterior  surface 
of  leg  to  OS  calcis. 

3.  Along  the  inferior  edge  of  heel. 

Dissection  :  Eemove  the  skin  and  note  the  veins  and  nerves. 

Cut  the  external  saphenous  vein  as  it  enters  the  fascia  and 
the  roots  of  the  external  saphenous  nerve  close  to  the  fascia. 

Remove  the  subcutaneous  tissue  and  with  it  the  veins  and 
nerves. 

Cut  the  fascia  as  we  did  the  skin  and  reflect  it.  Note  the 
nerves  and  veins.  Clean  the  gastrocnemius  muscle,  retaining 
the  nerves  and  the  proximal  portion  of  external  saphenous  vein. 

Cut  the  small  sciatic  nerve  and  remove  its  distal  part.  Clean 
the  boundaries  of  the  popliteal  space.  Note  the  external  popli- 
teal nerve. 

Cut  the  cutaneous  branch  of  the  external  popliteal  nerve,  the 
external  saphenous  vein  and  nerve,  the  internal  saphenous  vein 
and  nerve,  and  remove  their  distal  portions.  Partly  flex  the 
knee  joint  and  study  the  popliteal  space  and  its  contents. 
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Draw  aside  the  popliteal  nerve  and  dissect  out  the  popliteal 
vein. 
Cut  off  the  branches  of  the  popliteal  vien,  and  draw  the  vein 

aside  to  expose  the  artery. 
Fig.  5.  Clean  the  soleus  and  other 
muscles. 

/S&  ^^  ^^  Expose  the  tendons,  ves- 

»  ^  X  sels,  and  nerves  of  the  dis- 

tal portion  of  the  leg. 

Cut  through  transversely 
the  gastrocnemius  muscle. 
Reflect  it  upwards,  and  cut 
away  the  middle  of  the 
muscle.  Clean  the  plan- 
taris  and  soleus  muscles. 
Note  the  nerves  and  ves- 
sels. 

Cut  the  plantaris  muscle 
below  the  point  its  vessels 
and  nerves  enter. 

Cut  tlie  inner  nerve  to 
the  soleus,  reflect  the  ten- 
don of  the  plantaris  to  the 
OS  calcis  and  cut  it  away. 

Cut  the  tendo  Achillis 
and  reflect  the  soleus  up- 
wards to  its  origin,  and  cut 
it  away. 

Clean  the  popliteus  mus- 
cle. Trace  the  internal 
popliteal  nerve,  the  popli- 
teal vein  and  the  popliteal 
artery  peripherally. 

llemove  the  fascia  from 
between  the  muscles. 

Extend  the  foot.  Clean 
the  flexor  longus  pollicis 
and  the  flexor  longus  digitorum  muscles  and  study  them. 
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Draw  the  posterior  tibial  nerve  inwards,  remove  the  vense 
comites  of  the  posterior  tibial  and  peroneal  arteries.  Study  the 
tibial  and  peroneal  arteries. 

Clean  the  peroneus  longus  and  brevis  muscles. 

Reflect  the  proximal  portions  of  the  flexor  longus  poUicis  and 
the  flexor  longus  digitorum  muscles,  and  cut  them  ofi*  from  their 
bony  origins. 

Cut  the  posterior  tibial  nerve,  and  also  the  posterior  tibial 
artery  below  the  origin  of  the  peroneal  artery.  Trace  and 
study  the  peroneal  artery. 

Clean  and  study  the  tibialis  posticus  muscle. 

Gluteal  and  Posterior  Thigh  Regions. 

Position  :  Body  on  face.  Block  under  the  pelvis  anteriorly. 
Leg  extended  and  thigh  rotated  inwards. 

Incisions  :  1.  Along  the  crest  of  the  ilium,  and  down  be- 
tween the  buttocks. 

2.  From  the  middle  of  1  down  the  back  of  the  leg  to  above  the 
middle  of  the  popliteal  space,  where  we  meet  the  transverse 
incision  of  the  previous  dissection. 

Dissection  :  Eemove  the  skin. 

Eemove  the  subcutaneous  tissue  retaining  the  veins  and 
nerves. 

Abduct  the  leg.  Incise  the  fascia  lata  of  the  gluteal  region, 
and  remove  it  from  the  gluteus  maximus  muscle. 

Incise  the  fascia  lata,  the  line  corresponding  to  the  skin  in- 
cisions, reflect  on  each  side,  and  retain  the  small  sciatic  nerve. 

Replace  the  limb  in  its  old  position.  Cut  the  small  sciatic 
nerve  and  remove  its  peripheral  portion.     Study  many  muscles. 

Cut  the  gluteus  maximus  muscle  from  its  superior  to  its  infe- 
rior border,  through  its  middle,  and  reflect  each  half.  See  bursa, 
vessels  and  nerves.     Cut  away  this  muscle  externally. 

Abduct  the  thigh  again.  Expose  the  great  sacro-sciatic  liga- 
ment and  various  muscles,  nerves,  and  vessels. 

Remove  the  internal  portion  of  the  great  gluteal  muscle,  and 
observe  another  bursa,  and  many  important  structures,  liga- 
mentous, muscular  aud  vascular. 
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Cut  the  inferior  gluteal  aud  small  sciatic  nerves,  and  the  sci- 
atic artery,  high  up  and  remove  their  distal  portions.  Cut  the 
origin  of  the  articular  branch  and  leave  it.  Separate  from  the 
semitendinosus  muscle  the  long  head  of  the  biceps. 

Flex  the  leg  a  little.  Draw  the  long  head  of  the  biceps  ex- 
ternally, and  the  semimembranosus  and  semitendinosus  inter- 
nally.   Study  the  sciatic  nerve. 

Cut  the  tendons  of  origin  of  the  biceps  and  semitendinosus 
muscles  and  rcdect  the  muscles.  Cut  the  semitendinosus  again 
near  its  point  of  attachment,  and  the  long  head  of  the  biceps 
again  near  its  junction  with  the  short  head.  Clean  the  semi- 
membranosus and  the  short  head  of  the  biceps. 

Cut  the  semimembranosus  muscle  and  great  sciatic  nerve  high 
up,  and  reflect  their  distal  portions.  Cut  the  semimembranosus 
near  its  insertion,  and  cut  the  nervous  branch  to  the  great  ad- 
ductor. 

Cut  the  perforating  arteries  and  the  popliteal  artery  with  its 
branches,  and  remove  the  arteries. 

Clean  the  adductor  magnus  muscle.  Find  the  femoral  open- 
ing, the  anastomotica  magna  artery  and  the  long  saphenous 
nerve. 

Find  the  articular  branches  of  the  popliteal  artery. 

Clean  the  quadratus  femoris  muscle  and  note  the  internal  cir- 
cumflex artery. 

Cut  the  gluteus  medius  muscle  and  reflect  each  half,  and  cut 
it  away.  Note  the  branches  of  the  gluteal  artery  and  the  supe- 
rior gluteal  nerve.     Study  the  gluteus  minimus  muscle. 

Find  between  the  great  sacro-sciatic  ligament  and  the  inner 
ends  of  the  pyriformis  muscle,  the  internal  pudic  vessels  and 
nerve. 

Clean  the  gemellus  superior  and  inferior  and  the  obturator 
intern  us  muscles. 

Expose  the  trunk  of  the  great  sciatic  nerve. 

Section  and  remove  the  quadratus  femoris  muscle.  Cut  the 
nerve,  clean  the  posterior  surface  of  the  external  obturator 
artery.    Find  the  internal  circumflex  artery. 

Cut  the  tendons  of  the  obturator  internus  and  the  gemelli. 
Reflect  the  muscles.    Note  bursa. 
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Cut  the  external  obturator  muscle  and  reflect  it  outwards. 

Cut  the  gluteal  artery  and  the  superior  gluteal  nerve.  Cut  the 
gluteus  minimus  muscle  and  remove  it.  Cut  the  pyriformis,  re- 
flect it  and  remove  it.  Study  the  contents  of  the  two  sacro- 
sciatic  foramina. 


The  Perineum  of  the  Male. 


Fig.  6. 


Position  :  In  the  lithotomy  position.    Tie  the  knees  by  a  rope 
around  the  body.     Stufi"  the  rectum 
with  rags.     Pass  a  bougie  and  tie 
the  penis  and  scrotum  to  it. 

Incisions  :  1.  From  the  posterior 
part  of  the  scrotum  to  the  coccyx, 
going  around  the  anus. 

2.  A  transverse  incision  back  of 
the  scrotum. 

3.  A  transverse  incision  back  of 
the  anus. 

Dissection  :  Eemove  the  skin 
alone,  to  beyond  the  margins  of  the 
muscles  of  the  thigh. 

Clean  and  expose  the  sphincter 
ani  muscle. 

Incise  the  subcutaneous  tissues  to  the  perineal  fascia,  the  lines 
of  incision  corresponding  to  those  of  the  skin,  and  keeping  clear 
of  the  margins  of  the  sphincter. 

Remove  the  fat  external  to  the  anterior  half  of  the  sphincter, 
and  note  the  posterior  edge  of  the  perineal  fascia. 

Clean  out  the  ischio-rectal  fat  and  expose  the  lower  edge  of 
the  gluteus  maximus  muscle.  Note  the  inferior  hemorrhoidal 
artery  and  nerve,  the  obturator  fascia,  and  the  anal  fascia. 

Open  the  obturator  fascia  and  expose  the  pudic  vessels  and 
nerves. 

Cut  the  perineal  fascia  by  a  transvei*se  incision  running  out 
from  in  front  of  the  central  tendon  half  way  to  the  fascia  lata, 
and  from  the  external  portion  of  this  incision  run  another  for- 
ward to  the  posterior  portion  of  the  scrotum,  a  little  external  to 
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the  middle  line  on  both  sides.  Reflect  the  fascia.  Nota  the 
superficial  perineal  artery  and  nerves,  the  superficial  transverse 
perineal  muscles,  the  accelerator  urina*  and  erector  penis  mus- 
cles, and  the  central  tendon  of  the  perineum. 

Cut  and  reflect  forward  the  inferior  pudendal  nerve,  and  the 
superficial  perineal  artery  and  nerves.  Cut  the  three  above- 
mentioned  muscles,  and  reflect  them,  being  careful  not  to  re- 
move the  central  tendon. 

Note  the  crus  penis  and  the  corpus  spongiosum. 

Draw  the  bulb  by  a  hook  inw^ards  and  clean  the  triangular 
ligament. 

Cut  one  of  the  crura  of  the  penis  from  its  origin  and  draw  it 
internally,  and  then  clean  the  nerves  and  vessels  which  perfo- 
rate the  triangular  ligament. 

Incise  the  ligament  and  reflect  it  laterally,  being  sure  not  to 
remove  it  posteriorly  from  the  fascial  junction.  Note  the  artery 
of  the  bulb  and  the  deep  perineal  artery  and  nerve. 

Cut  the  deep  perineal  artery,  reflect  it  internally,  and  clean 
the  underlying  muscles.  Note  the  constrictor  urethrae  muscle 
and  the  deep  transverse  perineal  muscle. 

Restore  the  crus  to  position.    Draw  the  bulb  a  little  anterior. 

Expose  Cowper's  glands  by  removing  fibres  of  the  deep  trans- 
verse muscle. 

Cut  the  great  gluteal  muscle  and  reflect  it  inferiorly. 

Cut  the  constrictor  muscles  and  deep  transverse  muscles  longi- 
tudinally, reflect  them  out  and  in,  and  remove  the  outer  por- 
tions. 

Note  the  great  sacro-sciatic  ligament,  the  levator  fascia,  and 
the  4th  sacral  nerve,  and  study  the  membranous  urethra. 

Cut  away  the  levator  fascia  from  the  levator  ani  et  prostates 
muscle.     Study  this  muscle  and  the  coccygeus  muscle. 

Cut  this  muscle  on  each  side  by  a  semicircular  sweep  well  ex- 
ternal, and  remove  the  internal  portions.  Note  the  recto-vesical 
fascia. 

Hook  the  bulb  (and  hence  the  prostate  and  bladder)  well  front. 
Dissect  the  rectum  from  the  recto-vesical  fascia  and  base  of  the 
bladder,  drawing  it  well  out.  Remove  from  the  prostate  the 
vesical  layer  of  the  recto-vesical  fascia,  and  reflect  it  posteriorly. 
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Note  the  vasa  deferentia,  the  venous  plexus,  and  the  seminal 
vesicles,  the  prostate,  the  recto-vesical  fold  of  peritoneum,  and 
the  middle  hemorrhoidal  arteries.  Now  return  the  viscera, 
and  hold  them  in  by  sewing  the  skin. 


Fig,  7. 


'"2m.^j^-^^ 


The  Perineum  of  the  Female. 

Position  :  Same  as  in  the  male. 

Incisions  :  Plug  the  vagina  and  rectum.     Sew  together  the 
labia  majora  back  of  the 
clitoris  and   sew   up  the 
anus. 

1.  Make  an  incision  out- 
ward, on  each  side,  from 
the  superior  lateral  aspect 
of  the  labia  majora  to  the 
thigh. 

2.  Carry  an  incision 
around  each  labial  base 
to  the  centre  of  the  peri- 
neum. 

3.  An  incision  back 
from  this  point  to  just 
in  front  of  the  anus. 

4.  An  incision  back 
around  the  anus. 

5.  An  incision  from  just 
back  of  the  anus  to  the  coccyx. 

6.  An  incision  is  then  carried  from  one  ischial  tuberosity  to 
the  other,  touching  the  termination  of  No.  5. 

Dissection  :  Reflect  the  skin  out  on  each  side. 

Clean  the  sphincter  ani  muscle,  expose  some  nerves,  and  the 
superficial  artery  of  the  perineum. 

Clean  the  perineal  fascia,  remove  the  fat  as  in  the  male,  to 
expose  the  posterior  edge  of  this  fascia. 

Cut  the  nerves  and  the  superficial  artery  well  back  and  re- 
flect them  front,  and  remove  the  balance  of  the  ischio-rectal  fat. 
Note  structures  as  in  the  male. 
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Cut  and  reflect  the  perineal  fascia.  Note  the  sphincter  vaginae, 
erector  clitoridis,  and  superficial  transverse  muscles,  also  the 
central  tendon. 

Cut  the  superficial  transverse  muscle  and  reflect  it  outwards. 
Cut  each  half  of  the  sphincter  vaginse  muscle,  and  reflect  it  an- 
teriorly. Cut  the  labial  sutures,  remove  the  vestibule  mucous 
coat,  remove  the  small  labia  from  the  large  labia  and  clitoris, 
and  remove  the  anterior  one-half  of  the  labia  majora.  Note 
the  vaginal  bulb. 

Detach  one  crus  of  the  clitoris  from  its  origin,  and  draw  the 
bulb  and  the  cut  crus  over  the  median  line.  Note  the  triangular 
ligament,  the  artery  of  the  bulb,  and  other  structures. 

Restore  the  vaginal  sphincter,  the  crus,  and  the  bulb  into 
place. 

Make  traction  upon  the  clitoris,  incise  the  skin  of  the  dorsum 
of  this  organ  and  the  mons  Veneris  and  reflect  it.  Note 
the  superficial  vessels  and  nerves.  Remove  these  vessels  and 
nerves  from  the  clitoris.  Note  the  anterior  portion  of  the  vagi- 
nal sphincter,  cut  it  away,  and  observe  the  sheath  and  suspensory 
ligament  of  the  clitoris.  Cut  through  the  sheath  longitudinally 
and  reflect  it  laterally  on  each  side,  and  observe  the  deep  vessels 
and  nerves  of  the  dorsum  of  the  clitoris. 

Cut  the  suspensory  ligament  with  its  vessels  and  nerves,  re- 
move the  clitoris  and  vaginal  bulb,  and  cut  the  clitoris  trans- 
versely. Cut  the  triangular  ligament  as  we  did  the  perineal 
fascia.  Reflect  it  partly  backwards,  partly  outwards,  and  partly 
inwards.  Note  the  artery  of  the  vaginal  bulb  and  the  deep 
perineal  artery  and  nerve.  Clean  the  muscles  of  the  urethro- 
vaginal region.  Note  the  constrictor  urethrse  and  deep  trans- 
verse muscles. 

Cut  away  a  part  of  this  last-named  muscle  to  expose  the 
vulvo-vaginal  gland. 

Cut  and  reflect  the  great  gluteal  muscle  as  in  the  male.  Note 
the  4th  sacral  nerve  and  the  great  sacro-sciatic  ligament. 

Cut  the  deep  transverse  and  the  urethral  constrictor  muscles, 
and  reflect  inwards.  Preserve  the  central  tendon,  and  the  at- 
tached borders  of  the  perineal  fascia  and  of  the  triangular  liga- 
ment.   Note  the  levator  fascia. 
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Remove  this  fascia  and  the  fascial  junction.  Note  the  begin- 
ning of  the  obturator  fascia.  Cut  the  deep  perineal  artery  and 
nerve  and  remove  the  tendinous  centre.  Note  the  levator  ani 
and  vaginal  muscles.  Incise  the  levator  ani  as  we  did  in  the 
male.  Treat  the  rectal  fibres  as  in  the  male,  reflect  the  inner 
portion  to  the  median  line,  and  remove. 

Note  the  coccygeus  muscle  and  the  recto-vesical  fascia. 

Upon  the  rectum  and  vagina  incise  this  fascia  and  reflect  it 
outwards. 

Remove  the  rectal  and  vaginal  plugs.  Draw  the  urethra 
anteriorly.  Separate  the  anterior  superior  and  the  anterior  in- 
ferior vaginal  walls,  draw  the  vagina  back,  and  find  the  base  of 
the  bladder.     Note  the  ureters. 

Restore  the  bladder,  urethra,  and  vaginal  wall  to  their  places. 
Hook  the  posterior  vaginal  wall  to  the  front  and  dissect  the 
rectum  from  it,  pulling  the  rectum  posteriorly.  Find  Douglas's 
cul-de-sac,  and  note  the  vaginal  and  middle  hemorrhoidal  arte- 
ries. Push  back  the  perineal  contents  and  hold  them  in  by 
sewing  the  skin. 

Abdominal  Cavity  and  Pelvic  Cavity. 

Position  :  The  same  as  for  dissecting  the  abdominal  muscles. 

Dissection  :  Remove  the  sheath  of  the  rectus  (if  still  in 
place),  and  remove  the  lower  two-thirds  of  the  transversalis 
fascia.  Between  this  fascia  and  the  peritoneum  retain  the  re- 
mains of  the  foetal  duct  and  vessels. 

Cut  the  parietal  layer  of  the  greater  peritoneum  a  little  to  the 
left  of  the  median  line  from  the  level  of  the  xiphoid  cartilage  to 
a  level  with  the  umbilicus,  and  from  the  termination  of  this  in- 
cision carry  another  incision  outwards.  Note  the  cavity  of  the 
greater  peritoneum  by  the  hand,  feeling  the  stomach  and  other 
parts,  finding  the  great  omentum  and  the  small  intestine  under 
it. 

Cut  the  round  ligament  and  broad  ligament  of  the  liver  from 
the  abdominal  parietes.  Make  a  transverse  cut  through  the 
peritoneum  on  the  right  of  the  median  line,  and  inferiorly 
to  the  left  of  the  median  line,  and  reflect  the  flaps.     Make  a 
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transverse  cut  through  the  peritODeum  between  the  stomach  and 
the  transverse  colon.  Push  the  hand  into  the  cavity  of  the 
lesser  peritoneum.  Feel  the  foramen  of  AVinslow,  the  pancreas, 
and  other  parts. 

Draw  the  great  omentum  up  with  the  transvei-se  colon.  Note 
the  small  intestine  and  the  transverse  meso-colon. 

Find  tlie  ileum  and  jejunum,  draw  them  forward  and  to  the 
left  and  note  the  mesentery. 

Cut  the  right  side  of  the  mesenteric  attachment  and  reflect 
the  mesentery  to  the  left.  Note  the  superior  mesenteric  vein. 
Cut  off  this  vein,  and  remove  it  and  its  branches.  Tie  a  liga- 
ture around  the  small  intestine  and  another  one  a  foot  off. 
Inflate  with  a  blowpipe.  Note  the  branches  of  the  superior 
mesenteric  artery  and  the  intestinal  branches  of  the  sympa- 
thetic nerve. 

Incise  and  dissect  the  posterior  layer  of  the  transverse  meso- 
colon. Note  the  colica  media,  colica  dextra,  and  ileo-colic 
arteries. 

Tie  two  strings  around  the  ileum  a  few  inches  from  the  colon 
and  cut  between.  Remove  the  ileum  and  jejunum  up  to  the 
duodenum  (cutting  close  to  the  bowel  with  scissors),  throw  two 
cords  around  the  bowel  and  cut  between.  Cut  the  superior 
mesenteric  artery  and  remove  its  branches. 

Remove  the  sjreat  omentum  from  the  colon  and  from  the 
greater  curvature  of  the  stomach.  Remove  from  the  colon  the 
anterior  layer  of  the  transverse  meso-(;olon.  Spread  out  the 
large  intestine  and  expose  the  greater  curvature  of  Uie  stomach. 
Follow  the  inferior  mesenteric  artery  (dissecting  the  peritoneum 
from  the  left  side  posteriorly,  and  reflecting  the  anterior  layer  of 
the  sigmoid  meso-colon). 

From  the  anterior  surface  of  the  pancreas  remove  the  pos- 
terior layer  of  the  lesser  peritoneum,  removing  it  also  from 
a  portion  of  the  duodenum.  Draw  up  the  left  hepatic  lobe. 
Open  the  gastro-hepatic  omentum  through  its  anterior  layer, 
and  remove  it  from  the  lesser  curvature  of  the  stomach,  and  the 
inferior  surface  of  the  liver  posteriorly.  Note  the  coeliac  axis, 
the  gastric,  splenic,  and  hepatic  arteries. 

Remove  the  peritoneum  from  the  presenting  surface  of  the 
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gall-bladder.  Kote  the  cystic  duct  and  the  ductus  communis 
choledochus.  Lift  up  the  branches  of  the  hepatic  artery  and 
expose  the  portal  vein.  Throw  a  string  around  the  cardiac  end 
of  the  stomach,  tie  it,  and  distend  the  viscus  by  means  of  a 
blowpipe. 

Pull  the  right  side  half  of  the  stomach  up  and  out,  and  dis- 
sect the  duodenum  from  the  head  of  the  pancreas  (the  ascend- 
ing and  part  of  the  descending  duodenum).  Tie  a  long  string 
around  the  pylorus  and  draw  the  stomach  and  loosened  part  of 
the  duodenum  up.  Note  the  gastro-duodenal  artery  and  the 
ductus  communis  choledochus.  Pull  out  the  lower  cartilages  of 
the  ribs  of  the  left  side,  clean  and  study  the  pancreas,  and  ob- 
serve the  superior  mesenteric  vessels,  the  spleen,  and  the  splenic 
vessels. 

Remove  the  anterior  fold  of  the  gastro-splenic  omentum,  and 
after  turning  the  spleen  outwards  note  the  branches  of  the 
splenic  artery.  Draw  the  upper  border  of  the  pancreas  forward 
to  study  the  splenic  vein. 

Replace  the  stomach  and  duodenum.  The  sigmoid  flexure 
must  have  been  cut.  Ilook  up  the  portion  below  the  cut  to  put 
the  rectum  on  the  stretch.  Study  the  pelvic  peritoneum,  the 
rectum,  and  bladder,  and  in  a  woman  the  round  and  broad  liga- 
ments, the  uterus,  the  Fallopian  tubes,  and  the  ovaries  in  posi- 
tion. 

Draw  down  the  stomach,  cut  above  the  string,  and  draw  the 
stomach  and  spleen  downwards  and  to  the  right.  Loosen  the 
pancreas  and  duodenum  posteriorly.  Replace  all  of  these  parts. 
Trace  the  inferior  vena  cava,  ligate  it  above  the  renal  veins, 
and  cut  it  through. 

Draw  the  liver  down  and  cut  the  ligaments  near  the  dia- 
phragm. Feel  with  the  finger  the  vena  cava  entering  the  dia- 
phragm, and  after  ligating  this  vessel  cut  it  off  below  the  string. 
Cut  the  remaining  part  of  the  posterior  inferior  layer  of  the 
coronary  ligament.  Cut  the  coeliac  axis  and  the  stump  of  the 
superior  mesenteric  artery.  Take  away  together  the  pancreas, 
liver,  stomach,  and  duodenum.  Remove  the  peritoneal  cover- 
ing of  the  aorta  and  of  the  iliac  arteries.  Study  these  vessels 
and  the  sympathetic  plexuses  upon  them. 
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Clean  the  supra-renal  capsules  and  the  vena  cava.  Note 
the  renal  veins  and  expose,  by  drawing  these  veins  front,  the 
renal  arteries. 

Remove  the  kidney  fat  and  study  the  kidneys  and  ureters. 

Note  the  inferior  mesenteric  artery,  in  the  male  the  spermatic 
veins  and  arteries,  and  in  the  female  the  ovarian. 

Cut  the  vena  cava  above  the  iliac  veins,  the  aorta  above  the 
inferior  mesenteric  artery  and  the  ureters  on  a  level  with  the 
crest  of  the  ilium,  and  retiect  their  lower  portions  into  the  cavity 
of  the  pelvis.  Remove  the  testicles  from  the  scrotum  and  place 
them  in  the  pelvis,  cut  the  sutures  in  the  perineum,  and  cut  the 
penis  loose  from  the  arch  of  the  pubes. 

In  tlie  male  trace  the  ureters  and  the  vasa  deferentia,  in 
the  female  the  ureters,  round  ligaments  and  ovarian  vessels. 
Cut  these  parts  externally  and  reflect  tliem  inwards.  Tear 
the  organs  loose  mostly  witli  the  fingers,  cutting,  however, 
the  vessels.  Remove  the  viscera  when  loose  through  the  pelvic 
outlet. 

Clean  and  study  the  iliac  arteries  and  veins.  Remove  the 
vense  comites  of  the  anterior  trunk  branches  of  the  internal  iliac 
arteries.  Note  the  obturator,  superior  vesical,  and  other 
arteries. 

Cut  the  iliac,  pudic,  sciatic,  and  obturator  arteries  in  two 
places  and  remove  them.  Cut  and  take  away  the  iliac  veins. 
Clean  the  branches  of  the  posterior  trunk  of  the  internal  iliac 
and  the  sacra  media  artery. 

Cut  the  lateral  sacral,  gluteal,  and  ilio-limibar  arteries.  Take 
away  the  common  iliac  artery  above  and  below  its  bifurcation. 
Expose  and  study  the  lumbar  ganglia  of  the  sympathetic  and 
portions  of  the  lumbar  arteries. 

Clean  and  expose  the  psoas  magnus  and  parvus,  quadratus 
lumborum,  posterior  portion  of  transversalis,  and  iliacus  iuternus 
muscles  (don't  cut  away  their  nerves). 

Cut  the  psoas  magnus  and  parvus  muscles  of  one  side  through 
the  middle,  and  reflect  each  part.  Note  the  lumbar  plexus. 
Observe  the  ilio-hypogastric  and  ilio-inguinal,  the  external  cuta- 
neous, the  anterior  crural,  and  other  nerves. 

Find  the  5th  lumbar  nerve  and  its  branch  from  the  4th,  the 
sacral  nerves,  and  the  s.icral  ganglia,  and  the  ganglia  inipar. 
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Section  the  aorta  below  the  coeliac  axis  and  remove  to  the  cut 
made  above  the  inferior  mesenteric  artery.  The  ureters,  the  vena 
cava,  the  spermatic  or  ovarian  vessels  must  be  cut.  The  branches 
of  the  suprarenal  arteries  are  cut  from  the  phrenic  arteries. 

Find  the  receptaculum  chyli  on  the  2d  lumbar  vertebra. 

Remove  the  kidneys  and  capsules  with  the  upper  portions  of 
these  sectioned  structures.  Note  lymphatic  glands  around  the 
receptaculum,  and  observe  the  beginning  of  the  great  azygos 
vein. 

Remove  the  diaphragmatic  peritoneum  and  study  the  phrenic 
arteries  and  nerves.  Find  the  openings  in  the  diaphragm,  and 
clean  the  ligamenta  arcuata  and  the  crura.  Study  a  number  of 
muscles  and  ligaments. 

Abdominal  Viscera. 

Slit  up  and  study  the  interior  of  the  ihumand  jojunum,  wash- 
ing it  clean. 

Take  a  small  section  of  intestine,  tack  it  to  a  board  to  hold  it 
firm  and  stretch  it  and  dissect  the  coats. 

Cut  the  colon  six  or  eight  inches  above  the  ilio-csecal  valve, 
study  this  region,  note  the  valve  action  by  pouring  water  in  each 
end,  open  the  colon  externally,  and  study  the  appendix. 

Slit  open  the  colon,  wash  it  and  study. 

Cut  the  duodenum  off  just  below  the  stomach  and  separate 
the  stomach  and  spleen  from  the  pancreas,  liver,  and  duodenum. 

Put  the  liver  on  its  anterior  surface,  its  inferior  border  looking 
up,  and  turn  the  duodenum  and  pancreas  on  to  their  posterior 
surfaces  below  the  superior  hepatic  border.  Cut  away  the  front 
of  the  2d  portion  of  the  duodenum.  Open  the  common  duct 
and  find  its  duodenal  opening  with  a  probe.  Follow  the  splenic 
and  superior  mesenteric  veins  to  the. portal. 

Cut  the  portal  vein  near  its  origin,  and  the  common  duct  on 
the  same  line.  Remove  the  liver,  and  take  off  of  it  the  splenic 
and  superior  mesenteric  veins.  Study  the  surface  of  the  liver, 
its  vessels,  ducts,  etc.  Free  the  gall  bladder.  Cut  the  cystic 
duct  near  the  hepatic  and  the  cystic  artery.     Open  the  bladder. 

Section  the  liver. 
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Study  the  pancreas.  Make  a  longitudinal  incision  in  the  upper 
half  of  the  posterior  sur£ice  of  the  pancreas  and  find  the  pan- 
creatic duct. 

Separate  the  stomach  and  spleen.  Cut  the  stomach  along  its 
lesser  curvature  from  the  cardiac  orifice  nearly,  but  not  quite  to 
the  pyloric  orifice,  invert  it  and  study. 

Remove  the  duodenum  from  the  pancreas,  slit  the  duodenum 
entirely  open  and  study. 

Study  the  spleen.     Cut  to  find  the  vessels. 

Study  the  kidneys  and  the  suprarenal  capsules.  Peel  oflT  the  kid- 
ney capsule  to  the  hilus  and  trim  it  away.     Section  the  kidney. 


Pelvic  Viscera  of  the  Male. 

The  rectum  and  bladder  having  been  removed  together  and 
stufied  (a  small  opening  is  made  in  the  bladder  anteriorly  to 
admit  of  stuffing)  are  cleaned,  the  dangling  nerves  and  arteries 
being  retained.  Note  the  peritoneal  coverings  of  the  bladder 
and  rectum. 

Cut  the  recto-vesical  fold  of  peritoneum  and  remove  the 
rectum  from  the  bladder.  Cut  the  vasa  deferentia  and  ureters, 
and,  after  opening  the  bladder,  spread  it  out  and  tack  it  to  a 
board  with  the  penis,  the  base  of  the  bladder  and  inferior  sur- 
face of  the  penis  looking  upwards.  Note  the  seminal  vesicles, 
vasa  deferentia,  ureters,  the  prostate  and  Cowper's  glands,  the 
bulb  of  the  corpus  spongiosum,  and  the  crura  of  the  penis. 

Make  a  cut  through  the  prostate  in  its  middle  line  from  base 
to  apex,  in  order  to  find  the  ejaculatory  ducts. 

Take  the  bladder  and  penis  from  the  board,  turn  them  over 
and  tack  them  down  again,  exposing  the  interior  of  tlie  bladder 
and  the  dorsum  of  the  penis.  Make  a  longitudinal  incision  in 
the  dorsum  of  the  penis,  a  little  out  from  the  median  line,  ex- 
tending from  the  bladder  to  the  meatus,  and  opening  the  urethra. 
Study  the  interior  of  the  bladder,  the  penis,  the  urethra,  the  pros- 
tate gland,  etc. 

Take  the  removed  testicle  with  the  portion  of  cord  still  at- 
tached to  it,  and  pin  them  on  a  board.     Reflect  the  sheath  from 
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the  cord,  and  reflect  the  tunica  vaginalis.     Find  the  testis, 
the  epididymis,  the  vas  deferens,  the  vessels,  and  nerves. 

Pelvic  Viscera  of  the  Female. 

Remove  these  viscera  together,  stuff  the  rectum,  hladder,  and 
vagina. 

Remove  connective  tissue,  but  retain  peritoneum.  Lay  the 
organs  on  their  lateral  surfaces  upon  a  board,  maintaining  their 
normal  position  of  mutual  relationship.  Note  the  organs  and 
the  reflections  of  peritoneum. 

Cut  the  utero-vesical  fold  of  ])eritoneum,  and  dissect  the  blad- 
der and  urethra  from  the  vagina  and  uterus.  Cut  the  recto- 
vaginal fold  and  separate  the  rectum  and  vagina.  Open  the 
urethra  and  bladder  on  their  anterior  superior  surface,  and, 
spreading  them  out  on  a  board,  study  their  interiors. 

Take  the  plug  out  of  the  vagina,  and  nail  the  uterus,  broad 
ligaments,  and  vagina  upon  a  board,  with  their  anterior  supe- 
rior surfaces  looking  upwards. 

Reflect  the  anterior  layer  of  the  right  broad  ligament,  and 
note  the  round  ligament,  the  Fallopian  tube,  the  uterine  and 
ovarian  vessels,  and  the  ovarian  ligament. 

Turn  the  organs  over,  thus  exposing  their  posterior  inferior 
surfaces.  Note  the  uterine  peritoneum,  the  ovary,  the  uterus, 
and  vagina. 

Cut  the  Fallopian  tubes  and  uterine  ligaments,  open  the  uterus 
posteriorly  from  the  fundus  to  the  os  uteri,  find  the  uterine  open- 
ings of  the  Fallopian  tubes,  and  open  them  laterally,  spread  the 
uterus  open  and  tack  it.     Study  its  interior. 

Clean  the  rectum  externally,  retaining  its  vessels  and  perito- 
neum.    Remove  the  plug,  open  the  canal,  and  study  its  interior. 

Anterior  Portion  of  the  Thoracic  Wall  and 

the  Thoracic  Cavity. 

"Anterior  Thoracic  Region"  has  been  dissected. 

Dissection  :   Remove  the   great  pectoral  muscle  from  its 

sternal  and  costal  cartilage  origin,  and,  after  clearing,  note  the 
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sterno-clavicular  articulation.  Take  a  strong  knife  and  cut  the 
six  upper  costal  cartilages  on  each  side  near  the  rib  junctions. 
Cut  the  muscleis  of  the  six  upper  intercostal  spaces  along  the 
lower  edges  of  the  ribs,  from  the  cuts  through  the  cartilages  u> 
the  sternum.  Iliiise  one  side  of  the  plate  included  by  incisions, 
and  turn  it  off  from  the  pleural  surfaces,  the  pericardium,  and 
the  contents  of  the  anterior  mediastinum.  We  cut  with  scissors 
the  internal  mammary  arteries  and  branches,  the  origins  of  the 
steruo-hyoid  and  thyroid  muscles ;  the  fascial  attachments  of 
the  slips  to  the  omo-hyoid  muscles,  and  the  sternal  origins  of  the 
sterno-clcido-mastoid  muscles.  Clear  the  surfaces  of  the  sternum 
and  costal  cartilages,  the  sterno-chondral  ligaments,  the  perfo- 
rating arteries,  and  the  intercostal  aponeurosis.  Dissect  the 
anterior  intercostal  aponeurosis  in  the  2d  and  3d  intercartilagi- 
nous  spaces,  tlius  exposing  the  anterior  surfaces  of  some  of  the 
internal  intercostal  muscles.  Kemove  the  anterior  sterno-chon- 
dral ligament.  Turn  up  the  sternal  plate  and  note  its  interior, 
the  origins  of  the  steriio-hyoid  and  stcrno-lhyroid  muscles,  the 
surface  of  the  triangularis  stcrni  muscle,  and  the  interior 
brandies  of  the  internal  mammary  arteries.  Remove  the  trian- 
gularis sterni  muscle  and  trace  a  part  of  the  internal  mam- 
mary arteries. 

Note  the  parietal  layers  of  the  pleurai  and  the  anterior  portion 
of  the  parietal  layer  of  the  pericardium.  Retain  the  pericardial 
and  mediastinal  branches  of  the  internal  mammary  arteries. 

Cut  away  portions  of  the  anterior  pleural  surfaces.  Note  a 
portion  of  the  diaphragm.  Hook  the  lungs  outwards,  and  find 
the  phrenic  nerves  and  the  comes  nervi  phrenici  arteries.  Clean 
the  thymus  gland,  the  innominate  veins,  and  the  superior  vena 
cava. 

Cut  the  superior  cava  a  little  below  the  right  innominate. 
Cut  the  right  innominate  just  above  its  termination  and  the 
left  innominate  just  external  to  that  portion  of  the  thymus  gland 
which  ascends  into  the  neck.  Remove  the  thymus  gland  and 
the  veins  between  their  points  of  section.  Find  the  pneumo- 
gastric  and  recurrent  laryngeal  nerves,  and  the  cervical  and 
thoracic  cardiac  nerves.  Expose  the  anterior  surface  of  the 
transverse  aortic  arch,  the  innominate  artery  and  its  bifurca- 
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tion,  and  the  left  subclavian  and  left  common  carotid.    Clear  the 
right  bronchus  behind  the  aortic  arch  and  the  trachea  above  it. 

Free  the  lungs  from  the  thoracic  wall  witl)  the  hand.  Sepa- 
rate the  diaphragmatic  parietal  pericardium  from  the  diaphragm. 
Cut  the  innominate  artery  at  its  bifurcation,  the  left  common 
carotid  and  the  left  subclavian  at  the  same  level  (and  with  these 
vessels  the  cervical  cardiac  nerves).  Cut  the  phrenic  nerves  and 
their  arteries  at  their  superior  and  inferior  ends,  removing  the 
sectioned  portions.  Cut  the  recurrent  laryngeal  nerve  at  its 
origin  and  where  it  is  seen  in  front  of  the  gullet,  the  thoratric 
branches  of  the  vagus,  and  the  trachea.  Grasp  the  trachea  just 
below  wliere  it  was  cut,  and  with  it  the  arch  of  the  aorta,  draw 
the  lungs  and  heart  downwards  and  forwards,  cut  the  trachea 
and  bronchi  from  the  gullet  and  the  descending  portion  of  the 
aortic  arch  from  the  chest  wall,  and  cut  the  pulmonary  branches 
of  the  pneumogastric  nerves.  Cut  the  great  azygos  vein,  as  it 
enters  the  posterior  surface  of  that  portion  of  the  superior  cava 
which  is  without  the  pericardium. 

Cut  the  arch  of  the  aorta  where  its  descending  portion  joins 
the  thoracic  aorta.  Cut  the  inferior  vena  cava  at  its  emerjrence 
from  its  diaphragmatic  foramen.    Remove  the  viscera  in  a  mass. 

Study  the  interior  of  the  thoracic  cavity. 

Clean  the  thoracic  portion  of  the  gullet,  and  note,  below  and 
upon  it,  the  vagi  and  their  oesophageal  branches. 

Expose  the  dorsal  portion  of  the  right  sympathetic  nerve,  its 
splanchnic  branches,  and  the  branches  which  join  the  inter- 
costals. 

Clean  and  study  the  thoracic  aorta,  oesophageal  arteries,  and 
the  intercostal  vessels  and  nerves  of  the  right  side. 

Remove  from  an  intercostal  space  (near  the  vertebral  colunm) 
the  posterior  aponeurosis  and  the  posterior  intercostal  muscle, 
and  note  the  relation  between  the  external  and  internal  inter- 
costal muscles. 

Cut  the  oesophagus  on  a  level  with  the  2d  interepace  above, 
and,  if  the  abdomen  has  not  been  dissected,  cut  again  near  the 
opening  for  the  gullet  in  the  diaphragm.  Remove  this  section. 
Cut  the  vagi  above  and  below  and  remove  the  sections.  Open 
the  oisophagus  longitudinally  and  study  its  interior. 
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Cut  the  aorta  just  before  it  passes  through  the  diaphragm, 
and  its  intercostal  branches  a  little  external  to  their  origins. 
Tteniove  the  aorta  and  intercostal  stumps,  being  careful  not  to 
injure  the  small  azygos  vein  and  the  left  intercostal  veins. 
Study  the  dorsal  portion  of  the  left  sympathetic  nerve  and 
tmce  the  course  of  the  intercostal  nerves  and  vessels  of  the 
left  side.  Find  the  upper  thoracic  portion  of  the  thoracic  duct 
on  the  3d  dorsal  vertebra,  and  trace  it  up  to  the  neck. 

Remove  the  pleura  from  the  superior  surface  of  the  diaphragm. 
Study  the  diaphra<^matic  openings  and  their  contents  and  trace 
the  thoracic  duct  from  its  passage  through  the  diaphragm  to  the 
3d  dorsal  vertebra. 

Thoracic  Viscera. 

Lay  the  lungs  and  heart  upon  their  posterior  surfaces.  Hook 
the  lungs  aside  and  note  the  pericardium.  Open  the  parietal 
layer  of  the  pericardium  from  the  anterior  portion  of  the  begin- 
ning of  the  aorta  to  the  cardiac  apex.  Make  an  incision  out- 
wards in  both  directions  from  the  upper  part  of  this  incision. 
Reflect  flaps. 

Study  the  anterior  surface  of  the  heart  and  the  great  vessels  at 
its  base. 

Turn  the  heart  and  lungs  so  as  their  posterior  surfaces  are 
looking  upwards.  Cut  the  aorta  between  the  left  carotid  and 
left  subclavian.  Remove  the  parietal  layer  of  the  right  and  left 
pleurse  posteriorly.  Draw  the  lungs  aside.  Note  the  bronchi, 
the  trachea,  the  heart  and  vessels,  and  the  pericardium. 

Clean  the  trachea  and  bronchi  posteriorly.  Retain  the  nerves 
and  veins,  and  the  branches  of  the  bronchial  arteries. 

Draw  out  superiorly  and  towards  the  right  the  superior  cava. 
See  the  stump  of  the  great  azygos  vein. 

Below  the  bifurcation  of  the  trachea  find  the  right  pulmonary 
artery.  Find  the  left  pulmonary  artery  on  a  plane  anterior  to 
the  left  bronchus.  Between  the  arch  of  the  aorta  and  the  left 
pulmonary  artery  observe  the  ductus  arteriosus.  Study  the 
roots  of  the  lungs. 

Cut  the  pulmonary  arteries  and  veins,  remove  from  the  heart 
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the  trachea  and  bronchi,  and  cut  again  the  puhnonary  arteries, 
veins,  and  nerves,  close  to  the  hmgs.     Study  the  lungs. 

Lay  the  lungs  on  their  posterior  surfaces  and  study  their  an- 
terior surfaces. 

Turn  the  lungs  over  and  study  their  posterior  surfaces. 

Study  the  orifices  of  the  pulmonary  vessels.  Slit  open  the 
bronchi  and  vessels  and  trace  them  into  the  lungs. 

We  must  now  investigate  the  heart. 

Place  the  heart  with  its  right  side  looking  up.  Remove  the 
•pericardium  and  adipose  tissue  from  the  right  surface.  Note 
the  coronary  artery  and  its  branches.  Expose  the  anterior  sur- 
face of  the  beginning  of  the  aorta  and  pulmonary  artery,  anil 
the  ending  of  the  two  vena  cavffi.  Study  the  outer  surface  of 
the  right  side  of  the  heart. 

Turn  the  organ  so  that  its  left  side  is  up.  Remove  the  peri- 
cardium and  adipose  tissue.  Note  the  coronary  vein  and 
artery.  Expose  the  aorta  and  pulmonary  artery  posteriorly. 
Study  the  outer  surface  of  the  left  heart. 

Open  the  right  heart  by  making  an  incision  from  the  an  tenor 
surface  of  the  termination  of  the  superior  cava  to  near  the  base 
of  the  right  auricle,  sweeping  it  along  the  base  and  terminating 
it  at  the  ending  of  the  inferior  cava.  Raise  the  flap  and  study 
the  interior  of  the  auricle. 

Open  the  right  ventricle  by  slitting  up  the  pulmonary  artery 
on  its  anterior  surface,  continuing  the  incision  to  near  the  fur- 
row between  the  ventricles  towards  the  apex,  and  ending  it  by 
a  semicircular  sweep  upwards.  Raise  the  flap  and  study  the 
interior  of  the  ventricle. 

Open  the  left  auricle  by  an  incision  running  from  the  termi- 
nation of  the  inferior  vena  cava  posteriorly  into  the  appendix, 
and  another  incision  extending  up  from  the  middle  of  this  and 
terminating  between  the  upper  pulmonary  veins. 

Replace  the  left  auricular  flaps. 

Open  the  left  ventricle  by  an  incision  splitting  the  aorta,  run- 
ning beneath  the  appendix  of  the  left  auricle,  sweeping  along 
the  left  posterior  surface  to  near  the  apex  and  then  recurring  by 
an  upward  sweep  to  the  middle  of  the  posterior  lateral  surface. 
Hold  open  the  flaps  and  study  the  interior. 
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Fig.  8. 


Dissection  of  the  Back, 

Position  :  The  l)ody  lies  prone,  with  a  hlock  under  the  chest 
and  another  under  the  pelvis. 

Incisions:  1.  From  the 
external  occipital  protu- 
berance to  the  sacrum. 

2.  From  the  termination 
of  No.  1  outwards  on  each 
side  along  the  iliac  crests. 

3.  From  the  external  oc- 
cipiUil  protuberance  out- 
wards to  the  middle  of  the 
ear  posteriorly. 

4.  From  the  acromion 
around  the  posterior  sur- 
face of  the  arm ; 

5.  Along  the  spine  of  the 
scapula  to  the  acromion ; — 
if  the  arm  has  not  been 
di8se<jted  posteriorly. 

Dissection  :  Reflect  the 
skin  from  the  middle  line. 
N(»te  the  vessels  and  nerves 
of  the  subcutaneous  tis- 
sues. Remove  the  subcu- 
taneous tissues,  leaving 
the  nerves  and  arteries. 

Note  the  occipital  artery, 
subcutaneous  arteries,  a 
number  of  important 
nerves,  and  the  superficial 
fawiia. 

Uemovo   the   superficial 
famMa.    Note  the  scapular 
fascia,  the  trapeziun  and  latisHimuH  dorni  muscles. 

Cut  the  orij^hi  of  the?  trap<*zhiM  from  the  niiddle  line  and  supe- 
rior curved  liiK^  r)f  tln^  occipital  bone,  and  turn  it  out  laterally. 
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Dissect  it  loose  (to  do  this)  from  its  perforating  nerves  and 
arteries. 

Cut  the  latissimus  dorsi  muscle  from  the  lumbar  fascia  and  from 
its  spin.'il  origin,  treat  its  nerves  and  vessels  as  we  did  those  of 
the  trapezius,  and  turn  it  outwards.  Clean  and  study  the  two 
rhomboid  and  the  levator  anguli  scapulse  muscles,  and  the  arte- 
ries between  and  upon  them. 

Clear  the  serratus  posticus  inferior,  and  the  internal  posterior 
portions  of  the  external  and  internal  oblique  muscles. 

Cut  the  two  rhomboid  and  the  levator  anguli  sea  pulse  from 
their  vertebral  origins,  and  turn  the  muscles  externally.  Clean 
and  study  the  serratus  posticus  superior  muscle. 

Remove  this  last-mentioned  muscle,  and  clean  and  study  the 
splenius  cajntis  and  colli  muscles. 

Remove  from  their  attachments  the  splenius  capitis  and  colli 
muscles  and  the  serratus  posticus  inferior.  Clean  the  fascia 
upon  the  erector  spina  mass  from  the  cranium  to  the  sacrum. 

Remove  this  fascia  and  note  the  erector  spinse  muscle.  Trace 
the  sacro-lumbalis  and  the  longissimus  dorsi  divisions  superi- 
orly. 

Turn  the  superior  portion  of  the  sacro-lumbalis  and  observe 
the  musculus  accessorius,  reflect  this  externally  and  note  the 
cervicalis  ascendens. 

Remove  the  two  last-named  muscles  and  find  the  transversalis 
colli,  trachelo-mastoid,  complexus  and  spinalis  dorsi  muscles. 

Remove  from  their  attachments  the  complexus  trachelo-mas- 
toid and  transversalis.  Cut  from  the  ribs  and  from  the  dorsal 
vertebra?  the  longissimus  dorsi,  and  from  the  ribs  the  sacro- 
lumbalis.  Remove  from  the  ilium  and  lumbar  vertebra?  the 
erector  spinse  mass.  Remove  the  spinalis  dorsi  muscle,  and 
clean  the  semi-spinalis  dorsi  and  the  semi-spinalis  colli  muscles. 

Remove  the  two  last-named  structures.  Clean  the  levatores 
costarum.  the  multifidus  spinfB,  the  interspinales  and  intertrans- 
versales  muscles  and  the  aponeurosis  of  the  transversalis  abdo- 
minis. Note  the  posterior  divisions  of  the  dorsal  and  lumbar 
nerves  and  their  companion  arteries. 

Clean  the  rectus  capitis,  posticus  minor  and  major,  the  inferior 
and  superior  oblique  muscles.     Trace  the  deep  cervical  and 
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priiiccps-cervical  and  posterior  branches  of  the  vertebral  arteries, 
and  the  posterior  branches  of  the  cervical  spinal  nerves. 

Remove  the  recti  muscles,  the  two  obUque  and  the  nmltifidus 
spin£C  muscles.  Clean  the  vcrtebrie,  the  sacrum,  the  coccyx, 
and  the  posterior  intervertebral  and  costo-ti*ans verse  ligaments. 

Saw  the  ix)sterior  portion  of  the  occipital  bone  on  each  side, 
downwards  and  inwards  into  the  middle  of  the  edges  of  the 
upper  quadrants  of  the  foramen  magnum. 

Saw  the  cervical  vertebrsD  on  each  side  within  their  articular 
processes. 

Saw  the  dorsal  and  lumbar  vertebrae  on  each  side  at  the  roots 
of  their  transverse  processes,  and  the  sacrum  internally  to  its 
posterior  foramina.  Remove  the  pieces.  Note  the  dura  mater 
of  the  cord,  the  cauda  equina,  and  the  roots  of  the  spinal  nerves. 

Open  the  dura  from  the  foramen  magnum  to  its  lower  end. 

Note  the  subdural  space  and  the  cord  covered  by  the  arach- 
noid and  the  pia  mater. 

Remove  laterally  upon  one  side  the  cervical  dura  mater  and 
note  the  anterior  and  posterior  spinal  nerve  roots  and  trace  them. 
Find  the  spinal  accessory  nerve,  and  observe  the  ganglia  upon 
the  posterior  roots  of  the  spinal  nerves. 

Anterior  Scapular  Muscles  (Dissect  either  with 

arm  or  back). 

Position  :  Body  as  above. 

Dissection  :  Expose  the  serratus  magnus  and  subscapularis 
muscles. 

To  remove  the  upper  extremity  from  the  trunk  cut  the  great 
serratus  muscle  (if  the  anterior  of  the  thorax  and  neck,  and  the 
region  back  have  been  dissected). 

Scalp,  Superio -lateral  Portion  of  Brain  Mem- 
branes.   Interior  of  Base  of  Cranium. 

Position  :  As  for  dissection  of  the  thorax.  Head  twisted 
upon  one  side.     Shave  the  scalp. 

Incisions  :  1.  From  between  the  two  superciliary  ridges 
longitudinally  back  to  the  external  occipital  protuberance. 
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2.  Around  the  head,  joining  the  beginning  and  termination 
of  No.  1  (running  al)ove  the  eyebrows). 

Dissection  :  Reflect  tlie  skin.  Find  in  the  subcutaneous 
tissue  the  frontal  and  the  anterior  branches  of  the  superficial 
temporal  arteries,  and  the  supratrochlear  nerve.*  Expose  the 
anterior  portion  of  the  occipito-frontalis  muscle. 

Fio.  9. 


Cut  out  from  the  above-named  muscle  the  supra-orbital  artery 
and  nerve,  and  trace  tliem. 

Find  laterally  in  the  subcutaneous  tissue  the  superficial  tem- 
poral artery  and  vein. 

Cut  from  beneath  the  superficial  temporal  fascia  the  branches 
of  the  facial  nerve.  Find  and  trace  the  auriculo-temporal  nerve. 
Expose  the  occipital  and  posterior  auricular  arteries,  and  the 
small  occipital  nerve,  and  a  branch  from  the  3d  cervical  nerve. 
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Remove  the  occipito-frontalis  muscle  (cutting  nerves  and  ves- 
sels). 

Retlect  the  superficial  temporal  fascia  with  the  ear  muscles 
downwards,  and  cut  it  off.  Note  the  deep  temporal  fascia,  and 
incising  it  juft  below  the  temporal  ridge,  cut  it  away.  Observe 
the  temporal  muscle.  Cut  away  the  lower  one-half  of  the  tem- 
poral muscle  and  observe  the  deep  tempoml  vessels  and  nerves. 

Saw  the  bones,  the  lines  corresponding  to  the  skin  incisions. 

Finish  with  a  chisel.     Drag  off  the  skull  cap. 

Note  the  dura  mater,  tlie  meningeal  arteries  and  the  Pacchi- 
onian bodies. 

Incise  the  dura  mater  longitudinally  in  the  median  line  and 
expose  the  interior  of  the  superior  longitudinal  sinus. 

Cut  away  the  dura  from  one  hemisphere  (its  exposed  part). 
Note  the  subdural  space  and  arachnoid  membrane.  From  the 
posterior  one-half  of  this  hemisphere  remove  the  arachnoid. 
Note  the  subarachnoid  space  and  pia  mater.  Remove  a  portion 
of  the  pia  posteriorly,  and  observe  the  cortex. 

Cut  the  dura  around  on  a  level  with  the  bony  section.  Lift 
the  anterior  cerebral  lobes  and  cut  the  falx  from  the  ethmoid. 
Lift  up  the  posterior  lobes  and  cut  the  tentorium  at  its  circum- 
ference, not  opening  the  lateral  sinuses.  Lift  up  the  anterior 
lobes  again,  loosen  one  olfactory  nerve  and  leave  it  on  the  brain, 
cut  the  other  and  leave  it  upon  the  ethmoid  bone.  Cut  the 
optic  nerves  behind  the  commissure  and  the  internal  carotid 
arteries.  Open  the  coronary  sinus  and  turn  out  the  pituitary 
body.  Continuing  to  raise  the  brain  cut  the  3d,  4th,  5th,  6tli, 
7th,  and  8th  nerves,  the  auditory  and  the  vertebral  arteries,  the 
pneumogastric,  glossopharyngeal,  and  hypoglossal  nerves,  the 
spinal  accessory  nerve,  and  the  spinal  cord.  Pass  the  fingers  of 
one  hand  into  the  posterior  fossa,  and  drawing  the  organ  for- 
wtivd  lift  out  the  brain. 

Trace  the  sinuses  and  arteries  on  the  surface,  especially  at 
the  base. 

Cut  the  arteries,  remove  the  pia,  and  note  the  fissures,  the 
gyri  and  the  sulci.     Stud}'^  the  parts  at  the  base. 

Cut  off  the  vertex  of  one  hemisphere  and  the  anterior  border  of 
the  opposite  tcmporo-sphenoidal  lobe,  to  study  the  gyri  and  sulci. 
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Section  the  uncut  vertex  on  a  level  with  the  cut  one.  This 
plane  is  the  centrum  ovale  of  Vieusseus.  Observe  the  corpus 
callosum. 

Make  an  antero-posterior  section  of  the  corpus  callosum  on 
each  side  of  the  raphe,  and  turn  off  the  roof  of  the  lateral  ven- 
tricles. 

Cut  away  the  roof  of  the  ventricles,  and  cut  off  an  additional 
piece  of  the  occipital  lobe  of  the  right  hemisphere. 

Study  the  lateral  ventricles  and  their  cornua,  the  foramen  of 
Monro,  the  septum  lucidum,  the  corpora  striata,  and  the  taenia 
semicircularis. 

Cut  the  corpus  callosum.  Reflect  its  anterior  portion  and  ex- 
pose the  5th  ventricle,  and  lift  its  posterior  portion  from  the 
fornix.     Note  the  choroid  plexuses  and  the  optic  thalami. 

Section  the  fornix  anteriorly  and  reflect  each  half.  Observe 
the  velum  interpositum,  the  anterior  pillars  of  the  fornix,  and 
the  veins  of  the  interior  of  the  ventricles. 

Cut  the  veins  which  pass  into  the  vcnse  Galeni  and  remove 
the  intraventricular  veins.  Turn  off  the  velum  interpositum 
and  the  choroid  plexuses  posteriorly.  Note  the  venre  Galeni, 
the  choroid  plexus  of  the  3d  ventricle,  the  3d  ventricle,  the 
pineal  gland,  and  optic  thalami. 

Return  into  place  the  velum  interpositum  and  fornix.  Section 
the  fornix  and  choroid  plexuses  transversely  and  remove  their 
anterior  portions,  cut  transversely  throujjh  the  outer  wall  of  the 
left  lateral  ventricle  to  the  floor  of  the  middle  cornu.  Continue 
a  curved  incision  anteriorly  on  a  level  with  the  floor.  Remove 
by  a  transverse  cut  a  piece  of  cerebrum. 

Make  an  anterior  transverse  section  of  the  basal  ganglia  of 
the  right  hemisphere. 

Make  a  posterior  transverse  section  of  the  basal  ganglia  of 
the  right  hemisphere. 

Cut  the  posterior  pillar  of  the  fornix  and  the  splenium  of  the 
corpus  callosum  of  the  left  hemisphere,  and  carry  the  cut  into 
the  posterior  part  of  the  longitudinal  fissure.  Remove  by  this 
cut  the  left  temporo-sphenoidal  and  occipital  lobes. 

Remove  the  same  lobes  of  the  right  hemisphere.  Remove 
the  left  frontal  lobe.     Expose  the  4th  ventricle. 


44  PRACTICAL   HINTS    ON    DISSECTION. 

Cut  the  peduncles  of  the  cerebellum.  Cut  away  the  right 
amygdala.     Study  the  surface  of  the  cerebellum. 

Section  the  cerebellum  by  a  transverse  antero-posterior  cut 
of  the  middle  of  the  vertical  diameter  of  the  right  hemisphere, 
and  a  transverse  vertical  cut  at  the  middle  of  the  antero-pos- 
terior diameter  of  the  left  hemisphere. 

Cut  away  the  cerebrum  anterior  to  the  pons.  Note  the  optic 
tract  and  geniculate  bodies,  the  corpora  quadrigemina,  the  pro- 
cessi  e  cerebello  ad  testes,  the  valve  of  Vieussens,  the  4th  pair 
of  nerves,  the  cerebral  peduncles,  the  pons,  the  medulla,  and 
many  nerve  roots. 

Open  the  4th  ventricle  by  two  longitudinal  cuts  along  the 
lines  of  junction  of  the  valve  of  Vieussens  and  the  processi  e 
cerebello  ad  testes.    Reflect  the  valve  forward. 

Superficial  Region  of  the  Face. 

Cut  off  the  hair,  stuff  the  nostrils,  push  oakum  under  the  lids 
and  sew  the  lids  together.  Push  oakum  between  the  teeth  and 
the  cheeks  and  lips  and  sew  the  lips  together. 

Position  :  Body  same  as  for  thorax.  Place  head  laterally  on 
a  block. 

Incisions  :  1.  From  between  the  eyebrows  down  the  centre 
of  the  nose  to  the  mucous  membrane  of  the  lip,  around  the 
mouth  to  the  middle  of  the  lower  lip,  down  to  the  middle  of  the 
inferior  border  of  the  lower  jaw. 

2.  Outwards  along  the  lower  edge  of  the  body  and  upwards 
along  the  ramus  of  the  lower  jaw,  carrying  the  ascending  line 
to  meet  the  circular  line  around  the  scalp. 

Dissection  :  Remove  the  skin. 

Remove  the  subcutaneous  tissue  carefully  with  scissors  and 
note  the  risorius  and  platysnia  myoides  muscles. 

Cut  the  last-named  muscle  along  the  border  of  the  lower  jaw 
and  reflect  its  superior  portion  upwards  and  inwards  (risorius 
with  it).  This  exposes  fascia.  Clear  this  fascia  from  one-half 
the  orbicularis  oris  from  the  depressor  of  the  angle  of  the  mouth, 
the  depressor  of  the  lower  lip,  the  zygomatici,  the  levator  labii 
supcrioris  alaique  nasi,  and  orbicularis  palpebrarum  muscles. 
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Note  the  submental  artery  and  vein,  the  nasal  and  frontal  arte- 
ries and  the  supra-trochlear  neiTe.  Cut  out  from  the  fascia  over 
the  masseter  muscle  the  branches  of  the  facial  nerve.  Dissect 
and  trace  the  facial  artery  and  vein. 

Clean  the  surface  of  part  of  the  pyramidalis  nasi  compressor 
naris,  lifter  of  the  upper  lip  and  the  angle  of  the*mouth,  bucci- 
nator and  masseter  muscles. 

Trace  the  superficial  temporal  artery,  the  auriculo-temporal 
nerve,  branches  of  the  facial  nerve,  and  the  transverse  facial 
artery. 

Remove  the  fascia  from  the  external  surface  of  the  parotid 
gland  and  note  Steno's  duct. 

Cut  Steno's  duct  just  before  it  perforates  the  buccinator 
muscle.  Reflect  the  duct  back  to  the  gland,  reflect  the  gland 
externally  and  section  it  so  as  to  leave  in  place  its  posterior 
portion.  Reflect  this  portion  outwards.  Trace  the  facial  nerve 
and  branches,  the  transverse  facial  and  superficial  temporal 
arteries  and  the  bifurcation  of  the  external  carotid  artery. 

Clean  the  masseter  muscle  and  the  raiser  of  the  upper  lip. 

Note  the  facial  vein  and  artery  (facial  portions)  and  the 
branches  of  the  artery. 

Expose  these  vessels  throughout  their  course. 

Clean  the  compressor  naris  and  pyramidalis  nasi  muscles. 

Remove  branches  of  the  facial  nerve.  Cut  the  masseter  muscle 
through  transversely  and  remove  it  (noting  its  nerve  and  artery). 

Observe  the  lateral  ligament  of  the  temporo-maxillary 
articulation. 

Remove  the  remaining  portions  of  the  zygomatic!,  the  levator 
labii  superioris  alseque  nasi,  and  the  levator  labia  superioris 
muscles. 

Cut  the  facial  vein  and  artery  on  the  body  of  the  lower  jaw, 
and  remove  their  superior  portions.  Note  the  infraorbital 
artery  and  nerve,  and  the  buccal  branches  of  the  inferior 
maxillary. 

Clean  the  levator  an2:uli  oris  and  buccinator  muscles. 

Cut  the  depressor  anguli  oris  aird  depressor  labii  infeiioris 
muscles  transversely  across  their  centres,  and  remove  their 
superior  portions. 
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Note  the  mental  nerve,  the  mental  artery  and  the  levator 
mentl  muscle. 

Remove  the  orbicularis  palpebrarum  muscle  and  note  the 
corruiiator  supercilii  muscle,  tarsal  ligaments,  etc.  Cut  the  lid 
sutures  and  remove  the  oakum.  Study  the  conjunctival  sacs 
and  the  puncta  lachrymalia,  and  slit  up  the  latter  to  find  the 
lachrymal  canals  and  the  lachrymal  sac. 

Open  the  palpebral  ligament  and  note  the  supraorbital  and 
frontal  arteries,  the  supraorbital  and  supi-atrochlear  nerves,  and 
portions  of  two  of  the  orbital  muscles  and  the  lachrymal  gland. 

Remove  the  inferior  portion  of  the  palpebral  ligament  and 
note  the  inferior  oblique  muscle,  the  nasal  artery,  and  the  infra- 
trochlear  nerve. 

The  Cavity  of  the  Orbit. 

Exposure  :  Detach  the  orbital  periosteum  at  the  superior 
orbital  border  and  push  it  off*  from  the  bone.  Saw  through  the 
supraorbital  portion  of  the  frontal  bone  into  the  orbit,  the  lines 
being  external  to  the  internal  angular  process  and  internal  to 
the  external  angular  process.  Chisel  out  a  V-shaped  piece  from 
the  orbital  roof  (the  brain  has  been  removed).  Remove  this 
piece  and  with  it  the  supraorbital  portion  of  the  frontal  bone. 
Incise  the  orbital  periosteum  and  clean  out  fat  and  find  the 
frontal  nerve  and  supraorbital  artery,  the  lachrymal  artery, 
nerve,  and  gland,  and  three  orbital  muscles. 

Remove  the  inner  portion  of  the  lesser  wing  of  the  sphenoid 
bone.  Expose  the  1st,  3d,  and  4th  nerves,  the  ophthalmic  divi- 
sion of  the  5th  nerve,  and  the  ophthalmic  artery. 

Cut  the  frontal  nerve  and  supraorbital  artery  and  remove  their 
anterior  portions.  Also  in  the  same  way  the  lachrymal  nerve 
and  artery,  carrying  the  gland  with  their  anterior  portions. 
Cut  the  levator  labii  superioris,  remove  its  anterior  portion  and 
with  it  the  upper  tarsal  cartilage.  Find  the  infraorbital  fibrous 
ring.  Clean  the  rectus  superior  muscle.  Find  the  ophthalmic 
vein  and  artery  and  nasal  nerve. 

Cut  the  rectus  superior  near  its  origin,  and  the  superior  oblique 
near  its  origin,  and  again  just  before  it  reaches  its  pulley.     Cut 
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the  ophthalmic  branch  of  the  5th  pair  and  the  nasal  branch  of 
the  ophthalmic  nerve.  Remove  the  nerves  and  muscles.  Cut  the 
fibrous  ring,  reflect  the  internal  portion  of  the  ring  with  the 
origins  of  the  superior  oblique  and  levator  labii  superioris  in- 
ternally. Dissect  away  the  external  portion.  Carry  externally 
the  superior  attachment  of  the  external  rectus.  Remove  the 
ophthalmic  vein.  Tnice  the  6tli  nerve.  Cut  away  the  branch 
from  the  ophthalmic  artery  to  the  external  rectus  muscle  and 
so  find  the  ophthalmic  ganglion.  Trace  the  3d  nerve,  the  nasal 
nerve  and  its  branches,  the  ophthalmic  artery  <ind  its  branches, 
;ind  the  optic  nerve.  Clean  part  of  the  superior  surfaces  of  the 
external  and  internal  rectus  muscles. 

Cut  the  ophthalmic  artery,  the  motor  root  of  the  ciliary  gan- 
glion, the  nasal  nerve,  the  ciliar}'  nerves  and  arteries.  Remove 
the  ganglion,  the  ophthalmic  artery,  and  the  nasal  nerve.  Note 
the  central  artery  of  the  retina  and  cut  it.  Cut  the  optic  nerve 
between  its  entrance  into  the  orbit  and  the  arteria  centralis 
retinae,  and  remove  this  portion  of  the  nerve. 

Cut  the  external  rectus  muscle  and  remove  its  anterior  part. 

Lift  the  eyeball  posteriorly,  note  the  inferior  branch  of  the  3d 
nerve,  clean  the  internal  rectus  and  the  two  inferior  eyeball 
muscles. 

Middle  Fossa  of  the  Cranium. 

Peel  off  the  dura  mater  on  one  side.  Notice  the  stumps  of 
the  facial  nerve-roots,  the  ganglion  of  Gasser  with  its  divisions, 
the  middle  meningeal  artery,  and  the  large  and  the  external 
superficial  petrosal  nerves. 

Cut  the  superior  and  inferior  maxillary  divisions  of  the  sensory 
root  of  the  5th  pair,  remove  the  ganglion  and  a  part  of  the  motor 
root.  See  the  internal  carotid  artery  and  the  large  superficial 
petrosal  nerve. 

Deep  Region  of  the  Face. 

Incisions  :  Saw  through  the  temporal  zygoma  and  through 
the  malar  bone. 
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Dissection  :  Remove  the  sectioned  bone.  Clean  externally 
the  inferior  portion  of  the  temporal  muscle. 

Cut  the  temporal  muscle  from  the  coronoid  process  (retaining 
artery  and  nerve  stumps).  Saw  through  the  inferior  maxillary 
bone  at  the  neck  of  the  condyle  and  in  the  middle  of  the  ramus 
below  Steno's  duct.  Remove  the  sectioned  portion.  Remove  the 
remaining  portion  of  the  parotid  gland.  Remove  the  skin  poste- 
rior to  the  ramus.  Find  the  posterior  belly  of  the  digastric  mus- 
cle and  the  stylo-hyoid  muscle  and  a  part  of  the  external  carotid 
artery.  Trace  the  internal  maxillary  artery  and  its  branches, 
note  the  tempoi*al,  buccal,  and  masseteric  nerves,  the  temporo- 
maxillary  articulation,  the  external  pterygoid  muscle,  part  of 
the  internal  pterygoid  muscle,  the  gustatory,  and  the  inferior 
dental  and  mylo-hyoid  nerves. 

Cut  the  internal  maxillary  artery  and  the  alveolar  branch, 
and  again  just  after  the  origin  of  the  middle  meningeal. 
Remove  the  included  portion.  This  exposes  the  external 
pterygoid  muscle. 

Remove  the  condyle  of  the  lower  jaw.  Note  the  joint  and  its 
ligaments.    Remove  the  fibro-cartilage  of  the  joint. 

Remove  the  external  pterygoid  muscle  from  its  anterior  at- 
tachments. Find  its  nerve  and  leave  it.  Remove  the  fat  from 
the  upper  outer  surface  of  the  internal  pterygoid.  Trace  the 
deep  temporal,  gustatory,  and  other  nerves.  Find  and  trace  the 
chorda  tympani  nerve.  Expose  the  middle  and  small  men- 
ingeal arteries. 

Draw  the  inferior  maxillary  division  of  the  5th  nerve  inter- 
nally.   Note  the  Otic  ganglion. 

Cut  the  external  carotid  artery  above  the  origin  of  the  poste- 
rior auricular.  Cut  the  middle  meningeal  and  other  branches  of 
the  internal  maxillary  and  remove.  Cut  the  auriculo-temporal 
and  chorda  tympani  nerves.  Remove  the  Otic  ganglion  with  its 
roots. 

Remove  the  internal  lateral  ligament  of  the  lower  jaw.  Ex- 
pose the  tensor  palati,  levator  palati,  and  inferior  constrictor 
muscles  (in  part),  and  the  internal  carotid  artery,  the  stylo- 
glossus and  stylo-pharyngeufe  muscles,  and  the  glosso-pharyn- 
geal  and  spinal  accessory  nerves. 


PRACTICAL    HINTS    ON    DISSECTION.  49 

The  Neck,  Anteriorly  and  Laterally. 

Position  :  Same  as  for  dissection  of  the  arm.  Put  the  lateral 
surface  of  the  head  on  a  block. 

Incisions  :  1.  From  the  symphysis  of  the  jaw  down  the 
middle  line  of  the  neck  to  the  top  of  the  sternum. 

2.  Along  the  body  and  ramus  of  the  jaw  (if  the  face  is  not 
dissected). 

3.  Outward  along  the  clavicle  (if  the  anterior  thoracic  region 
is  not  dissected).     Turn  the  head  and  incise  the  opposite  side. 

Dissection  :  Refliect  the  skin  and  the  subcutaneous  tissue 
from  the  platysma  myoides  muscle.     Study  this  muscle. 

Cut  the  right  platysma  myoides  along  the  body  of  the  lower 
jaw  and  reflect  it  downwards,  respecting  the  external  jugular 
vein. 

Remove  the  fascial  sheath  covering  the  outer  surface  of  the 
sterno-cleido-mastoid  muscle,  leaving  in  place  the  external 
jugular  vein,  and  the  nerves  of  this  region. 

Trace  the  external  jugular  vein  and  branches  of  the  cervical 
plexus.  Remove  the  lower  and  outer  portion  of  the  spinal  ac- 
cessory nerve. 

Lift  up  the  anterior  border  of  the  trapezius  muscle.  Note 
the  great  occipital  nerve,  the  occipital  artery,  and  a  branch 
from  the  3d  cervical  nerve. 

Clear  the  space  between  the  anterior  border  of  the  trapezius 
and  the  posterior  edge  of  the  sterno-cleido-mastoid,  leaving  in 
place  the  nerves  and  vessels  (removing  the  fascia). 

Note  a  number  of  muscles,  many  nerves,  the  subclavian 
artery  and  vein,  the  superficial  cervical,  supra-scapular,  and 
other  arteries. 

Remove  the  fascia  in  front  of  the  sterno-cleido-mastoid  and 
study  this  space.  Find  the  submaxillary  gland,  the  internal 
jugular  vein,  the  carotid  arteries  and  their  branches,  the  hypo- 
glossal, descendens  noni,  and  superior  laryngeal  nerves,  and 
many  muscles. 

Clean  the  mylo-hyoid,  anterior  belly  of  the  digastric,  and  ad- 
jacent structures. 

Turn  the  head  and  dissect  the  other  side  of  the  neck  to  the 
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same  stage.  Draw  the  head  back  in  the  middle  line  with  the 
block  removed. 

Study  the  hyoid  boue,  the  thyro-hyoid  (in  part),  the  omo- 
hyoid, the  digastric  and  sterno-hyoid  muscles,  the  facial  artery 
and  vein,  the  submental  artery,  and  other  structures,  vascular 
and  nervous. 

Again  place  the  head  on  its  left  side  with  a  block.  Cut  the 
facial  and  external  jugular  veins,  the  superficial  cervical  and 
the  great  and  small  occipital  nerves,  and  the  nerve  to  the  tra- 
pezius. Remove  the  nerves  and  reflect  the  veins.  Cut  both 
heads  of  the  sterno-cleido-mastoid  muscle  near  their  points  of 
origin.  Reflect  the  muscle  upwards.  Remove  the  inner  layer  of 
its  sheath.  Note  the  middle  of  the  omo-hyoid  muscle  with  its  slip 
of  cervical  fascia,  the  sterno-hyoid  muscle,  the  right  lymphatic 
duct,  the  phrenic  and  other  nerves,  the  common  carotid  and 
other  arteries,  and  the  internal  jugular  vein.  Clean  the  mus- 
cles on  the  floor  of  the  posterior  triangle. 

Hook  up  the  submaxillary  gland  and  the  parotid  (if  remain- 
ing). Note  the  mylo-hyoid  and  digastric  and  portions  of  the 
stylo-hyoid  and  stylo-glossus  muscles.  Find  the  laryngeal  arte- 
ries. 

Turn  the  head  and  dissect  the  opposite  side  of  the  neck  to  the 
same  stage. 

Cut  both  sterno-hyoid  muscles  on  a  level  with  the  hyoid  bone 
and  reflect  downwards.  Put  the  head  in  the  middle  line  and 
take  away  the  block.  Clean  the  sterno-thyroid  muscles,  note 
the  fascia  of  the  trachea,  the  larynx,  the  cricoid  artery,  the 
hyoid  bone  and  thyro-hyoid  membrane,  and  part  of  the  thyroid 
gland. 

Remove  the  fascial  slip  to  the  left  omo-hyoid  and  expose  the 
left  lymphatic  duct  and  the  1st  part  of  the  subclavian  artery. 

Cut  the  anterior  belly  of  the  left  digastric  near  its  insertion 
and  reflect  it,  cut  the  fascial  slip  of  this  muscle.  Remove  the 
whole  of  the  digastric,  the  slip,  and  the  stylo-hyoid  muscle. 

Cut  the  left  mylo-hyoid  longitudinally,  near  the  raph6,  from 
the  lower  jaw  to  the  hyoid  bone.  Cut  it  outwards  from  the 
hyoid  bone,  reflect  it  up,  and  cut  it  from  the  jaw.  Cut  away  a 
part  of  the  left  submaxillary  gland  and  trace  its  duct.     Find 
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the  Btylo-glossus  muscle,  gustatory  nerve,  and  hypoglossal  nerve. 
Clean  the  genio-hyoid  and  hyoglossus  muscles. 

Cut  the  thyro-  and  omo-hyoid  muscles  of  the  right  side,  and 
put  the  head  again  on  its  lefl  side.  Cut  the  communicans  and 
descendens  noni  nerves  and  the  external  laryngeal  artery,  and 
reflect  with  them  the  omo-hyoid  and  thyro-hyoid  muscles.  Cut 
the  internal  jugular  vein  just  below  the  posterior  belly  of  the 
right  digastric  and  reflect  it  downwards.  Expose  the  pneumo- 
gastric  and  its  branches. 

Clean  the  innominate  artery  in  front  and  the  trachea.  Retain 
the  inferior  thyroid  vein  and  artery,  and  the  recurrent  laryngeal 
nerve. 

Study  the  origin  and  bifurcation  of  the  right  carotid.  Study 
the  first  portion  of  the  right  subclavian  artery  with  its  branches. 
Cut  the  anterior  belly  of  the  right  digastric  muscle  above  the 
fascial  loop  and  reflect  it  forwards.  Cut  the  posterior  belly  and 
the  stylo-hyoid  back  of  the  fascial  loop  and  reflect  them  back- 
wards. 

Clean  the  hypoglossal  nerve  at  its  upper  part,  the  lower  part 
of  the  internal  carotid  artery,  and  the  lower  part  and  branches 
of  the  external  carotid.  Note  the  constrictors  of  the  pharynx 
and  the  stylo-glossus  muscle,  and  the  glosso-pharyngeal  nerve. 
Dissect  the  left  side  of  the  neck  to  this  stage. 

Put  the  head  in  the  middle  line  without  the  block. 

Cut  the  right  common  carotid  artery  near  its  origin  and  the 
pneumogastric  nerve  at  the  same  level,  and  reflect  them  upwards. 
,  Remove  the  posterior  lay^er  of  the  deep  fascia.  Note  the  right 
I  sympathetic  nerve. 

Clean  the  1st  and  3d  portions  of  the  subclavian  artery,  the 
subclavian  vein,  and  the  brachial  plexus. 

On  the  left  side  remove  the  common  carotid  and  the  lower 
portion  of  the  external  carotid  with  its  branches,  and  the  lower 
portion  of  the  internal  carotid.  Remove  the  left  pneumogastric 
nerve.  Find  the  left  sympathetic  nerve  and  remove  it.  Note 
the  thyro-hyoid  muscle,  the  larynx  and  hyoid  bone,  the  thyro- 
hyoid membrane,  thyroid  gland,  and  inferior  thyroid  veins. 

Expose  the  left  recurrent  laryngeal  nerve,  the  thoracic  duct, 
the  1st  portion  of  the  left  subclavian  artery  and  its  branches, 
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parts  of  the  oesophagus  and  brachial  plexus,  and  the  longus  colli 
muscle. 

Reflect  downwards  the  remains  of  the  left  submaxillary  gland. 
Note  the  submaxillary  ganglion  with  its  branches. 

Cut  at  the  root  of  the  neck  the  inferior  thyroid  veins  and  arte- 
ries, the  recurrent  laryngeal  nerves  and  the  oesophagus.  Eaise 
the  trachea  and  gullet,  dissecting  them  from  the  vertebrse  and 
muscles.  Continue  dissecting  up  to  the  base  of  the  cranium, 
removing  the  pharynx  from  the  vertebrae  and  muscles.  Beflect 
to  the  base  of  the  skull  the  internal  jugular  veins  and  the  internal 
carotid  arteries,  the  9th,  10th,  11th,  12th,  and  sympathetic  nerves. 
Saw  the  cranial  walls  on  each  side  back  of  the  external  auditory 
meatus.  Drag  the  reflected  parts  anteriorly  and  saw  the  base 
of  the  skull  posterior  to  the  styloid  processes  of  the  temporal 
bones.  Remove  the  front  of  the  head  with  the  reflected  parts. 
Study  the  rectus  capitis  anticus  major  muscles.  Remove  the 
lower  portion  of  these  muscles.  Clean  the  right  longus  colli, 
the  lower  portion  of  the  left  rectus  capitis  anticus  minor,  and 
part  of  the  left  rectus  lateralis.  Remove  the  lower  portion  of 
the  right  small  anterior  rectus,  and  the  rectus  lateralis.  Remove 
the  left  longus  colli  muscle.  Note  the  superior  cervical  nerve 
(anterior  branches)  and  the  left  vertebral  artery.  Note  the 
scaleni  muscles. 

The  remaining  undissected  portion  comprises  the  pharynx 
and  its  nerves  and  arteries,  the  soft  palate,  the  hard  palate,  the 
tongue,  the  larynx  and  adjacent  parts. 

Position  :  The  anterior  sawn  portion  of  the  head  with  its 
attached  structures  contains  the  above-named  parts. 

Saw  the  right  and  left  ramus  of  the  lower  jaw  bone  just  above 
the  angle.  Stuff*  the  pharynx  with  oakum.  Hang  up  the  anterior 
portion  of  the  head  to  the  top  bar  of  a  square  frame  (like  a  large 
slate  frame),  fasten  the  lower  portion  to  the  lower  bar  and  make 
tense. 

Dissection  :  Cut  away  the  left  internal  carotid  artery,  the 
upper  part  of  the  left  external  carotid,  the  left  hypoglossal,  pneu- 
mogastric,  spinal  accessory,  and  glosso-pharyngeal  nerves  and 
their  branches.     Remove  the  left  lobe  of  the  thyroid  gland,  the 


1>RAC1?ICAL    HINTS    ON    DISSECTION.  53 

inferior  laryngeal  artery  and  recurrent  laryngeal  nerve  of  the 
same  side.  Kemove  the  upper  end  of  the  right  external  carotid 
artery  and  the  right  facial  artery  (leaving  the  ascending  palatine 
branch) . 

Study  the  9th,  lOth,  11th,  and  12th  nerves  and  their  branches, 
the  pharyngeal  plexus,  the  ascending  pharyngeal  artery,  and 
the  internal  carotid  artery. 

Expose  the  constrictors  of  the  pharynx,  the  stylo-pharyngeus 
muscle  and  stylo-maxillary  ligament. 

Study  the  palate  and  tongue. 

Cut  away  the  lateral  pharyngeal  walls  and  the  upper  part  of 
the  oesophagus.     Look  into  the  larynx  from  above. 

Dissect  the  larynx,  study  its  arteries,  nerves,  muscles,  carti- 
lages, etc.  Saw  near  the  median  line  through  the  base  of  the 
cranium  and  study  the  nares. 


THE  END. 


ESSENTIALS  OF  HUMAN  ANATOMY. 


Give  the  derivation  and  meaning  of  the  term  anatomy. 

From  two  Greek  words,  literally  meaning  dissection,  bat  it  is 
used  to  indicate  the  study  of  the  physical  structure  of  organized 
bodies. 

How  is  hnman  anatomy  divided  ? 

Into  two  great  divisions,  viz. :  1.  General  or  descriptive  anat- 
omy, which  deals  with  the  separate  parts  of  the  human  body ;  and 
2.  Surgical  or  r^onal  anatomy,  which  describes  the  relations  in- 
dividual parts,  such  as  muscles,  nerves,  arteries,  etc.,  bear  to  each 
other,  in  order  to  enable  the  surgeon  to  find  or  avoid  important 
structures  when  operating. 

What  is  osteology  ! 

A  subdivision  of  general  anatomy  describing  the  number,  form, 
structure,  and  uses  of  the  bones. 

What  is  the  chemical  eomposition  of  osseoni  tissue  (bone)? 
About  one-third  (33.30)  is  organic  or  animal  matter,  resolvable 
into  gelatine  after  prolonged  boiling,  with  traces  of  chrondrigen 
(the  proximate  principle  of  cartilage),  and  two-thirds  inorganic,  or 
mineral,  consisting  of  calcium  phosphate  (tribasic)  51.04,  calcium 
carbonate  11.30,  calcium  fluoride  2,  magnesium  phosphate  1.16,  and 
sodium  chloride  with  traces  of  sodium  dioxide  1.20.  Either  the 
organic  or  inorganic  matter  may  be  removed  without  affecting  the 
£>rm  of  the  bone ;  the  former  by  exposure  to  heat  with  free  access 
of  air,  after  which  sli^t  force  will  reduce  the  bone  to  powder;  the 
latter  by  steeping  in  dilute  hydrochloric  acid,  which  will  render 
a  long  bone  as  pliable  as  a  strip  of  rubber. 
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Does  an  increase  of  the  mineral  constituents  take  place  in 
old  age ;  rendering  the  bones  more  brittle  than  in 
youth  ? 

No ;  although  this  is  the  common  statement  in  text-books,  for 
while  equal  bulks  of  young  and  old  bones  do  show  marked  diflfer- 
ences  in  the  proportion  of  earthy  and  animal  constituents,  equal 
weights  do  not,  so  that  the  elasticity  in  youth  and  the  brittleness 
in  age  depend  upon  the  greater  sponginess  of  texture  in  young 
bones. 

Is  bone  a  homogeneous  substance  ? 

No ;  for  while  the  exterior  is  composed  of  a  compact  (hard,  ivory) 
layer,  the  inner  portions  are  formed  of  spongy  orisancellous  tissue; 
while  the  interior  of  long  bones  is  hollow,  forming  the  medullary 
(marrow)  canal.  The  compact  tissue  is  used  upon  the  exterior  or 
in  the  shaft  of  long  bones  where  "  cross-strain"  is  greatest,  whereas 
cancellous  tissue  enables  the  articular  end  of  the  bones  to  be  large, 
for  security,  yet  light,  this  tissue  being  capable  of  bearing  enorm- 
ous pressure  without  yielding,  but  incapable  of  bearing  much 
"cross-strain." 

Describe  the  microscopic  structure  of  bone. 

In  transverse  section,  with  a  low  power,  a  number  of  holes  will 
be  observed,  averaging  ^J^th  inch  in  diameter,  surrounded  with  a 
series  of  tolerably  concentric  circles,  consisting  of  an  interrupted 
series  of  dark  spots.  With  high  powers,  the  holes,  called  Haver- 
sian canals  for  the  passage  of  vessels,  are  seen  to  be  surrounded  by 
a  series  of  concentric  lines,  termed  lamellae,  while  the  dark  spots 
reveal  themselves  as  cavities  in  the  bone,  called  lacunce,  intercom- 
municating with  each  other  and  the  central  Haversian  canal,  by 
means  of  delicate  radiating  hollow  tubes,  called  canaliculi:  this 
aggregation  of  structures  is  called  an  Haversian  system.  The 
lacunae  contain  bone  corpuscles,  processes  of  which  extend  into 
the  canaliculi.  As  each  Haversian  system  communicates  by  its 
canaliculi  with  those  of  its  neighbor,  the  exterior  of  the  bone,  all 
portions  of  its  most  compact  tissue  and  the  medullary  canal  freely 
intercommunicate  and  receive  nutrient  material.  As  these  systems 
are  circular  they  would  leave  interspaces  where  not  in  contact; 
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but  these  gaps  are  filled  up  by  layers  of  bone  with  lameike  and 
canaliculi,  these  portions  being  called  interstitial  ktmelke.  In  addi- 
tion to  the  concentric  larneHlce  around  the  Haversian  canals,  an 
examination  of  a  cross-section  of  a  bone  long  exposed  to  atmos- 
pheric influences  will  show  that  it  is  composed  of  a  series  of  cir- 
cumferential fundamental  lamellcR  running  around  the  whole  cir- 
cumference of  the  bone. 

What  is  the  periosteum? 

It  is  a  fibrous  membrane  serving  as  a  scaflblding  to  enable  the 
bloodvessels  to  reach  all  portions  of  the  exterior  of  the  bone  except 
its  articular  ends  and  the  points  of  attachment  of  strong  tendons, 
the  layer  in  contact  with  the  bone  containing  many  osteoblasts  or 
bone-forming  cells  upon  which  the  growth  in  thickness  of  the  bone 
depends. 

What  is  the  endosteum  ? 

This  term  is  applied  to  the  delicate  connective  tissue  lining  of 
the  medullary  and  cancellous  tissues  which  contains  numerous 
bone-forming  cells  (osteoblasts). 

Describe  the  medulla  or  marrow. 

There  are  two  varieties.    In  adult  bones — except  the  cancellous 
tissue  of  their  articular  extremities,  that  of  the  vertebral  bodies, 
the  sternum,  ribs,  and  cranial  bones — the  marrow  is  yelhw,  consist- 
ing almost  solely  of  fat  (adipose)  tissue  (ninety-six  per  cent.).    In 
the  other  situations  just  mentioned  the  marrow  is  red 
tains  not  more  tttan  one  per  cent,  of  fat,  and  numerous      _. ,        ^      -a 
nucleated  cells  (myeloplaxes).    This  kind  of  marrow  is  that  found        0 
in  the  foetus  and  infants. 


T  cent.).    In  ft  j^ 

(foetal),  con- Jp;T^- 
I  oval,  many-^oip^^J 


Do  bones  receive  blood  only  from  vessels  in  the  periosteum  1 

No,  for  the  medulljirjr  tissue  of  all  long  bones  receives  a  good- 
sized  artery  (the  nutrient  artery),  which  obliquely  penetrates  the 
compact  tissue,  after  which  it  divides  into  two  main  branches,  one 
ascending  the  other  descending  in  the  medullary  canal ;  the  veins 
chiefly  emerge  through  numerous  openings  near  the  articular  ends 
of  the  bones.  a 


20  ESSENTIALS    OF    HUMAN    ANATOMY. 

Describe  the  process  of  ossification. 

There  are  two  methods,  viz.,  the  m^nAranous  and  the  cartikunn- 
0U9,  In  the  former,  at  the  centre  of  ossification  of  a  parietal  bone 
for  instance,  the  bone-forming  cells  (osteoblcuta)  arrange  themselves 
— about  the  second  month  of  intrauterine  life — along  the  thick 
bundles  of  fibrous  tissue  which  radiate  from  the  centre  of  the 
future  bone ;  by  the  deposition  of  lime-salts  in  these  osteoblasts, 
the  deposit  of  bone  shoots  out  in  needle-like  rays  toward  the 
circumference.  Ossification  by  cartilage  is  essentially  similar; 
for  protection  of  vital  centreSj  as  at  the  base  of  the  skull,  or  to 
maintain  rigidity  of  parts  and  proper  tension  of  muscles,  as  in  the 
extremities,  certain  bones  are  laid  down  in  cartilage.  Just  before 
ossification  commences  the  cartilage  cells  multiply,  arrange  them- 
selves in  columns — especially  at  thjifepiphyseal  ends — and  the 
intercellular  material  becomes  infiltrated  with  lime-salts.  Now 
ossification  proper  commences  by  the  ingrowth  from  the  peri- 
osteum of  buds  of  young  connective  tissue  covered  with  bone-form- 
ing cells,  which,  after  causing  absorption  of  the  ca|Jbilage,  become 
converted  into  bone.  The  first  bones  to  ossify  are  1,  the  clavicle ; 
2,  the  inferior  maxilla  (fifth  to  seventh  foetal  week). 

Of  how  many  bones  is  the  adult  human  skeleton  com- 
posed ? 

Two  hi^mjred,  including  the  os  hyoides,  but  excluding  the  teeth. 
Wormian  bones,  alVsesamoid  bones,  except  the  patellse,  and  the 
ossicles  of  the  middle  ear. 

Into  what   classes   are  bones   divided,  and  give  a  few 
instances  of  each  ? 

Long  hones  J  as  femur,  tibia ;  jlcU,  as  those  of  the  vault  of  the 
skull,  scapula ;  irregular,  as  the  vertebrae ;  and  short,  such  as  the 
carpal  or  tarsal  bones. 

What  are  Wormian  bones  ? 

Irregular  fragments,  developed  from  supplementary  centres, 
situated  at  the  junction  of  two  or  more  cranial  sutures,  where, 
during  infancy,  a  membranous  interval  existed,  viz.,  a  forUar^lle. 
From  their  triangular  form  they  are  often  called  ossa  triguetra. 
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What  are  sesamoid  bones  ? 

Those  developed  in  the  substance  of  tendons,  whereby  the  mus- 
cles obtain  additional  leverage — t.  e.,  power;  the  patellae  are,  by 

some,  classed  with  these  bones. 

■ 

Of  what  parts  do  long  bones  consist,  and  what  are  their 
uses  ? 

Of  a  shaft  (body^iaphysis),  two  articular  extremities,  and 
various  processes ;  they  are  developed  in  cartilage,  from  one  prin- 
cipal, and  one  or  more  additional  (epiphyseal)  centres  of  ossifica- 
tion ;  they  serve  as  supports  and  levers  for  power  and  progression. 

Where  are  short  bones  employed,  and  why  ? 

In  the  carpus  and  tarsus,  where  strength  with  limited  motion  is 
required.    They  ossify  in  cartilage.   ^"^ 

Describe  the  structure  and  uses  of  flat  bones. 

They  consist  of  two  Imyers  of  compact  tissue  with  inte^osed 
cancellpus  tissue,  calleoTfl^&e/  they  serve  to  protect  important 
viscera,  as  brain,  etc.,  anaaSbrd  extended  surfaces  for  origin  of 
muscles ;  for  the  most  part,  they  ossify  in  membrane. 

How  are  bony  prominences  named  ? 

Processes,  and  are  described  as  articular  and  non-carticular. 

Give  the  names  and  characteristics  of  the  chief  articular 
processes. 
Heady  a  copvex  smooth  projection,  with  a  constriction  or  neck 
baneath;  found  in  freely  moving  joints. 

\^LHJondyleSj  doiible  projecting  processes,  may  have  a  constriction 
ejT  neck — i.  e.,  neck  of  condyle  of  jaw. 
UUr^och^nters,  short  projecting  levers  near  articulations  to  facilitate 
rotation  of  the  bone  on  its  long  axis. 
I  ^yiiberodties,  roughened,  broad  prominences. 

Tubercles,  similar  to  the  above,  but  small  with  reference  to  the 
size  of  the  bone. 
Spines  and  spinous  processes^  more  or  less  pointed  projections. 
Apophysis,  strictly  speaking,  any  bony  process  which  develops 
from  the  primary  centre  of  ossification,  commonly  used,  however, 
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for  any  process,  even  if  an  epiphysis,  after  it  has  coossified  with  the 
mass  of  the  bone. 

What  is  a  diaphysis  ? 

The  main  portion  of  a  bone  (shaft  in  a  long  bone,  body  in  an 
irregular  one)  between  the  epiphyses. 

What  is  an  epiphysis  ? 

A  supplementary  centre,  usually  to  provide  for  growth  in  length, 
developed  in  cartilage,  which  remains  separated  by  a  layer  of  epi- 
physeal  cartilage  until  the  growth  of  the  bone  is  completed,  when 
it  coossifies  with  the  diaphysis ^  and  all  further  growth  ceases.  Epi- 
physeal centres  appear  after  birth;  they  coossify  in  the  inverse 
order  of  their  appearance,  except  that  of  the  lower  end  of  the 
fibula.  This  process  of  coossification  commences  about  puberty, 
and  the  last  to  unite  are  those  of  the  upper  end  of  the  tibia  and 
the  vertebral  bodies — as  late  as  tw.enty-five  years. 

Mention  some  of  the  non-articular  processes,  with  their 
meaning. 

Azygos.  without  a  fellow;  coronoidj  or  corg^id,  like  a  crow's 
beak ;  mastoid^  like  a  nipple ;  rostrum j  a  beak ;  styloid,  pen-like ; 
squamous,  scaly;  vaginal,  ensheathing. 

Name  some  of  the  articular  cavities  of  bone. 

Cotyloid,  when  they  resemble  a^eep  cnpS^^ienoid,  when  they 
have  a  shallow-cup  form;  trochlear,  pulley-like ^l/acf^,  when 
smooth,  like  one  of  the  surfaces  of  a  cut  gem;  sigmmd,  when 
curved  in  two  opposite  directions.*  l/J{fii^  \itItL\iO 

What  are  the  principal  non-articular  cavities  called  ? 

jFo««oe,  shallow  depressions  pfiyiw«6«,  deep  cavities,  communicating 
with  the  exterior  by  small  openings ;  grooves,  long  narrow  depres- 
sions ;  fissures,  cracks ;  notches,  deficiencies  of  edges  of  bones ;  Jorob- 
mina,  holes  through  bones  for  transmission  of  nerves,  etc. 


^J 
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BONES  OF  THE  HEAD. 

Name  the  bones  composing  the  head. 

They  are  twenty-two  in  number:  eight  of  which  (cranioT)  com- 
pose the  brain-case,  viz.,  one  frontal,  two  parietal,  two  temporal, 
one  sphenoid,  one  occipital,  and  one  ethmoid;  fourteen  are /acta/: 
two  superior  maxillary,  two  malar,  two  nasal,  two  lachrymal,  two 
palate,  two  inferior  turbinated,  one  vomer,  and  one  inferior  maxil- 
lary ;  the  ethmoid  also  enters  largely  into  the  formation  of  the  nasal 
cavities. 

The  Frontal  Bone. 

Of  what  parts  does  this  bone  consist  ? 
Of  a  vertical  and  horizontal  portion. 

Fio.  1. 


DesK^Tibe  the  points  on  the  outer  surface  of  the  vertical 
portion. 

On  each  side  of  the  median  line  are  tyro  frontal  eminences^,  between 
which  are  the  remains  of,  or  the  completely  obliterated,  mfer^/ronto/ 
suture,  leaving  a  slight  linear  depression,  which,  above  the  root  of 
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the  nose,  terminates  in  a  rounded,  prDJeding  natal  amnttte^,  EZ' 
tending  outward  from  this  on  each  aide  are  two  curved,  Tonsded 
luperciliary  ridyet',  eitaated  beneath  which,  between  the  two  tables 
of  ttietkaW,  Me  the  Jronlaltinuie^*  (Fig.  2).  The  jumitfaiBof  the 
Tertical  Bad  becizantal  portions  fomiB  on  each  aide  a  mrred  mutgiii, 
the  ngira  orbiial  areh'-*,  notched  or  perforated  toward  ita  inner  part 
bf  the  mipra-erbitai  noMf,  or  foramen,  transmitting  the  wtoiy,  tbIb, 
and  nerve  of  the  same  name.  Each  orbital  nuugin  terminates  by 
two  stout  processes,  called  iniamal  angular*  and  txiemal  aitgulat* 
processes.  Between  the  inner  projects  the  noMoltpint^,  in  the  rough, 
uneven  space,  called  the  natal  notch;  the  margin  of  the  external 
angular  process  extends  upward  as  a  temporal  ridg^  (Fig.  1). 


Fio.2, 


Describe  the  poiats  on  the  inner  inr&ce. 

In  the  median  Wne  &  vertienl  groov^*  {F\g.  2)  (forthelongitadinal 
sinus)  eiiBta,  whose  edges  coalesce  below  to  form  the /ran/a?  crerf', 
which  terminates  as  a  aotah,  or  perhaps  complete /otoima  aEcum", 
vhich  when  pervious  transmits  a  small  vein. 

Describe  the  horizoatal  portion. 

This  coDsista  of  two  orbital  plated*  of  a  triangular  outline, 
separated  by  a  quadrilateral  ethmoidal  notch  (for  articulation  with 
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that  bone).  A  shallow  lachrynud^  depression  (for  gland)  exists  at 
the  outer  part  of  the  orbit,  also  a  smaller  one  or  sometimes  a  small 
tubercle  at  the  anterior  inner  part  for  the  pulley  of  the  superior 
oblique  muscle.  Several  half  cells  are  seen  along  the  margins 
of  the  ethmoidal  notch,  which  complete  the  ethmoidal  cells 
when  the  ethmoid  is  in  position,  as  well  as  two  grooves,  which  are 
likewise  converted  into  the  ankiior  and  iaaaferfcZL^^ftgggifib^ #anafe, 
the  former  for  the  nasal  nerve  and  anterior  ethmoidal  vessels,  the 
latter  for  the  posterior  ethmoidal  vessels.  On  each  side  of  the 
nasal  spine  open  the  frontal  sintisea^*  (absent  in  children),  a  part  of 
the  nasal  cavities,  into  which  they  open  by  the  infundibulum.  The 
inner  surfaces  of  both  vertical  and  horizontal  portions  present 
numerous  depressions  for  the  convolutions  of  the  brain,  and 
branching  grooves  for  the  anterior  meningeal  artery. 

What  centres  of  ossification  has  this  bone  ? 

Two,  near  the  orbital  arches,  in  membrane,  seventh  or  eighth 
foetal  week. 

With  what  bones  does  it  articulate  ? 

With  two  parietal,  the  spheBmd,  the  ethmeid,  two  nasal,  two 
superior  maxillary,  two  lachrymal,  and  two  malar-^tasfilxe  in  all. 

What  muscles  arise  from  it  ? 

The  corrugator  supercilii,  orbicularis  palpebrarum,  and  temporal, 
on  each  side. 

Parietal  Bones. 

Describe  a  parietal  bone. 

It  is  of  a  quadrilateral  form,  convex  externally,  the  most  promi- 
nent point  called  the  parietal  eminence.  Its  upper  serrated  border 
forms  with  its  fellow  the  sagittal  suture^;  the  anterior  serrated 
margin  articulates  with  the  frontfil,  forming  part  of  the  coronal 
sutur^;  its  anterior  inferior  angle^,  more  prolonged  than  the 
others,  articulates  inferiorly  with  the  sphenoid  (spheno-partetcU 
miure);  the  remainder  of  the  inferior  border*^  In  ml  imIjiijI^  is 
overityped  by^thesquamouft plate-of the-temporal  {squamo-parietal 
suture) ;  the  yputeriof  ww  i  alod.  border*  articulates  with  the  occipital 
(pcdpitO'parietal  part  of  lambdoid  suture)  ;    while  the  posterior 
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inferior  angle'  joins  the  meatoid  procew  of  the  temporal  (motto- 
parietal  miture).  Crossing  the  middle  of  the  bone,  from  before 
backward,  is  a  curved  line,  the  temporal  ridg^,  and  near  the  poste- 
rior superior  angle  is  often  a  parietal /oramen*  transmitting  a.  small 
vein  to  the  superior  longitndinal  sinua  (Hometimes  a  small  branch 
of  the  occipital  artery). 

Fen.  3, 


Describe  the  internal  sorfoce. 

Thia  is  concave,  marked  with  numerous  smooth  digUal  dqiret- 
tioai  for  the  brain  convolutions,  with  a  shallow  half  groov^  (Fig.  4) 
along  the  superior  border  for  the  saipmor  loegitudiQal.aiiiuB,  and 

Fia.4. 
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Mveral  FaeeMimian  deprationt.  At  the  aoMrior  inferior  HUgle  a 
deep  groove,  branching  in  variouB  directions,  Bometimee  converted 
into  a  foramen,  is  found',  for  the  middle  meaiDgeal  ajrteij,  &Dd  at 
Qie  posterior  inferior  angle  a  broad  well-marked  ffTvov^  for  part  of 
the  lataral  einng. 

Hav  U  it  developed! 

In  menibraae,  from  one  centre  at  the  eminence  appearing  at  the 
fifth  to  Bixth  ftetal  week. 

Give  mnsoolar  attachments,  and  articnlationB, 

Temporal  moscle:  articulates  with  five  bones,  parietal,  occipital, 
temporal,  frontal,  and  sphenoid. 

Occipital  Bone. 
Of  what  parts  does  thii  bone  consist! 

Of  a  curved  plate  of  trapezoidal  form,  whose  anterior  blunted 
angle  forms  the  batUarpTo<x»^  {^^S-  ^)-  ^"^  *'^'>  lateral  ju^u^^ro- 


OMK**,  arising  opposite  the  two  articular  proceaet  called  condyle^, 
which  lie  on  either  side  of  a  large  opening,  the  foramen  magnum"  j 
the  long  axes  of  the  eondr/le«"  converge  toward  each  other  from 
behind  forward  and  inward. 
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What  points  should  be  notod  on  the  oxtomal  convex  aui^ 
&oe1 

Midway  betweeD  the  Bummit  and  maigin  of  the  forameD 
magnum  the  prominent  external  oeeipUal  proluteranee '  for  attach- 
ment of  the  ligamentom  nuchee ;  a  median  ereel'  extending  from, 
t^  to  the  margin  of  the  foramen  magnum;  a  pair  of  ntperior 
carved  Unet*  extending  from  the  protuberance  tovard  the  lat«rd 
angles  of  the  bone ;  a  second  pur  of  parallel  it^mar  curved  Hne^, 
starting  about  midwaj  along  the  creet. 
SeBcrlbe  the  condyles. 

They  are  two  fcidneyijhapad  tunvex  articular  Bur&cea  on  each 
side  of  the  foramen  magnum,  having  on  their  inner  sides  a  roi^ 
tubercle  for  the  check  ligaments. 
What  foramina  are  sitaated  near  themT 

'SheoMteriaroondifloiiP  (constant)  for  the  hypoglossal  nwvee,  and 
poiterior  condyloid  joramina"'  (inconstant)  for  a  small  vela. 


Describe  the  basilar  process. 

A  strong  quadrilateral  plate  in  front  of  the  foramen  magnum 
with  a  median  tubercular  ridge-iikepAorynyeai  apitxe.    Its  cerebral 
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surface  is  smoothly  grooved  longitudinally  for  the  modulla  oliloa" 
gata.  At  its  junction  with  the  jugular  processes  are  the  deep 
jugular  notches  forming  part  of  each  jugular  foramen  (foramen 
lacerum  posterius). 

Describe  the  cerebral  surface  of  the  bone. 

It  is  deeply  concave,  divided  into  four  fosace  *•-"  by  a  crucial 
grooved  rtctyc^'-"-",  crossing  at  a  prominent  internal  occipital  prO' 
tuberance^^ ;  the  two  lateral  and  superior  grooves  lodge,  respec- 
tively, between  the  layers  of  the  tentorium  cerebelli  and  the  falx 
cerebri,  the  lateral,  and  part  of  the  superior  longitudinal  sinuses; 
the  inferior  groove,  or  internal  occipital  crest^*,  has  attached  the  falx 
cerebelli,  and  lodges  in  two  grooves,  the  occipital  sinuses.  The  upper 
surfaces  of  the  jugular  processes  are  deeply  grooved^  for  the  lateral 
sinuses. 

What  do  the  upper  two  fossse  lodge? 

The  posterior  lobes  of  the  cerebrum. 

What  do  the  lower  fossse  accommodate  ? 

The  hemispheres  of  the  cerebellum. 

With  what  bones  does  it  articulate  ? 
Two  parietal,  two  temporal,  sphenoid,  and  atlas  ;h»4k  in  all. 

What  centres  of  ossification  has  it  ? 

One  in  membrane,  at  the  occipital  protuberance  (eighth  foetal 
week),  one  for  the  basilar,  and  one  for  each  condyloid  portion  in 
cartilage  (seventh  or  eighth  foetal  week) :  in  four  pieces  at  birth; 
in  sixth  year  forms  one  bone. 

What  muscles  are  attached  to  the  superior  curved  line  ? 
Occipito-frontal,  trapezius,  and  sterno-cleido-mastoid. 

What  muscles  are  attached  between  the  curved  lines  ? 
Complexus  and  splenius  capitis. 

What  muscles  are  attached  below  the  inferior  curved  line  I 
Bectus  capitis  posticus  major  and  minor,  obliquus  superior. 
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What  muscles  are  attached  to  the  basilar  process  f 

The  superior  constrictor  of  the  pharynx,  the  rectus  capitis 
anticus  major  and  minor. 

What  muscle  is  attached  to  the  jug^ar  process  f 

The  rectus  capitis  lateralis. 

The  Sphenoid  Bone. 

What  are  its  divisions  and  where  is  it  situated  ? 

A  hody^y  two  lesser  wings'^,  two  greater  wings,  two  pterygoid  plates, 
two  spinous  processes^^-^^,  six  clinoid  processes,  and  three  minor 
prominences;  it  is  situated  at  the  base  of  the  cranium  articulating 
with  all  the  cranial  bones,  and  many  of  the  face.  Named  from  a 
Greek  word  meaning  w^dge,  in  the  process  of  development  this  is 
its  function,  serving  to  enlarge  the  cranial,  nasal,  orbital,  and  oral 
cavities  at  puberty. 

Describe  the  body  of  the  sphenoid. 

It  is  large,  cuboidal,  hollowed  out  (in  adult)  into  the  sphenoidal 
sinicses^  (Fig.  8).  Superiorly,  iairont,  is  a  sharp  projecting  ethmoidal 
spinel  for  the  ethmoid;  behind  this,  a  smooth  surface  with  a  longi- 
tudinal eminence  producing  two  shallow  olfactory  grooves  on  either 
side,  bounding  which  behind  is  a  transverse  optic  groov^  (Fig.  7), 
lodging  the  commissure  of  the  optic  nerves,  terminating  in  two  ojpiie 
foramina^^  (Fig.  7)  for  the  optic  nerves  and  ophthalmic  arteries. 
Behind  the  groove  is  the  projecting o/ryary  process^  (Fig.  7)  forming 
the  anterior  boundary  of  a  marked  depression,  the  sella  turcica^ 
(Fig.  7),  lodging  the  pituitary  gland  and  circular  sinus.  On  each 
side,  in  front,  are  two  small  projecting  middle  clinoid  processes  ^  while 
behind  is  a  square-shaped  projecting  plate  terminating  at  either 
angle  by  the  tubercular  po^ierior  cHnoid  processes,  and  to  them  are 
attached  portions  of  the  teat:>riam  cerebelli.  The  sides  of  this 
bony  plate  are  notched  for  the  sixth  pair  of  nerves,  and  the  superior 
surface,  or  dorsum^ (Fig,  7),  with  a  broad  shallow  depression,  slopes 
obliquely  downward  and  backward,  becoming  continuous  with  the 
basilar  portion  of  the  occipital  bone ;  it  supports  the  pons  Varolii. 
A  broad  cavernous  grooved  (Fig.  7)  for  the  carotid  artery  and  cavern- 
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oui  einoB  exists  on  either  side  of  the  body.  Thepoiterior'  (Fig.  7] 
rough  quadrilateral  8iirfac«  articulates  with  the  basilar  portion  of 
the  occipital  bone,  coossitjing  from  the  eighteenth  to  twentf-fiftli 
year, 

FlQ.  1. 


A  vertical  plate,  the  rosfrawi"-"  (Fig,  8),  projects  from  the 
inferior  Bur/ace  of  the  body  forming  partof  the  naaals^ttum,  having 
the  irregular  openings  of  the  iphenoidal  tinuit^  on  either  side 
(absent  in  child),  which  open  either  into  the  posterior  ethmoidal 
cells  or  directly  into  the  nasal  cavities.  Two  thin-cnrved  iphertoidal 
tuTbinaied"  bones  narrow  these  orifices  to  a  round  opening  at  their 
upper  part;  these  plates  articulate  with  the  palate  and  ethmoid 

IheinferioTiaTface  presents  a  continuation  of  the  rwinmi  for  the 
vomer,  having  on  either  side  a  thin  plate,  the  vaginoi  proeetiF', 
under  which  slips  the  al«  of  the  vomer,  and  the  pterygo-palatine 
groovei,  which  by  articulation  with  the  sphenoidal  processes  of  the 
palate  bones  are  converted  into  the  pUrygo-palaHne  canali  for  the 
arteries  and  nerves  of  the  same  name. 
Sesoribe  the  greater  wings. 

Two  strong  procesaea  arising  from  the  sides  of  the  body,  curving  . 
upward,  outward,  and  backward.  The  concave  cerebral  mirfac^*  of 
each  wing  forma  part  of  the  middle  fossxof  the  skull,  presenting  a 
circular  opening  at  its  antero-internal  part,  the  foramen  rotitndiar^* 
for  the  second  branch  (sup.  maxillary)  of  the  £fth  pair  of  nerves ; 
sSBCond larger  ovoidat  foramen, the /oram«n  ovaJ^  (Figg.7  and 8), 
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tnnsmitting  the  tiiird  (inf.  maxillair)  division  of  the  ume  nerve 
(Bometimea  the  small  petroeal  nerve  and  small  meningeal  arteiy), 
while  piercing  the  sharp,  pointed,  posterior  extremit;  of  the  win^ 
oripMwnrprggeM,  iaaeeaaahort  canal  (sontetimee  double),  the /ara- 
men  tpinotum"  (Fig.  7),  for  the  pasaage  of  the  middle  (great) 
meningeal  arter7.  OccBsionaJly,  the/oramtn  Vttalii,  a  small  aper- 
ture to  the  inner  side  of  the  oval  foramen,  opposite  to  the  root  of 
the  pterygoid  process,  transiaitting  a  small  vein,  ia  detectable. 

The  exfemal  tur/aoe  presents  the  pterygoid  ridge  dividing  the 
temporal  from  the  zygomatic  fossa,  and  at  ita  posterior  part  the 
ipinoui  prooetf  (Fig.  8),  giving  origin  to  the  laxator  and  tensor 
tjmpani  muscle,  and  theinternallateralligamentof  thelower  jaw. 


The  anUrior  or  orbital  turfa^,  smooth,  quadrilateral,  forming 
part  of  the  outer  orbital  wall,  bounded  above  by  a  serrated  edge 
for  articulation  with  the  frontal,  below  by  a  rounded  border  which 
enters  into  the  formation  of  the  tpkena-TnaxiUary  JUture,  internally 
aiding  in  the  formation  of  the  «jiA«not<Ja^_/lMure*',  presents  a  serrated 
articular  margin  for  the  malar  bone,  and  has  a  notdi  at  the  upper 
part  of  the  inner  border  for  a  branch  of  the  ophthalmic  artery,  a 
small  epine  at  its  lower  part,  for  part  of  the  origin  of  the  external 
rectus  muscle,  and  (at  times)  one  or  more  extenuil  orbital  foramina. 
The  idrcurrt/erviux  has  been  described  above. 
Describe  the  leiier  win^s. 

These'  (processes  of  Ingrassias)  two  thin,  triangular  proceesee 
each  arise  irom  the  upper  and  lateral  parts  of  the  body,  project 
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transversely  outward,  to  terminate  internally  in  the  anUrwfc.  eUnoid 
process^  (Fig.  7),  externally  in  a  sharp  point.  By  their  anterior 
borders  they  articulate  with  the  orbital  plates  of  the  frontal  bone, 
while  by  their  posterior  free  margin  they  divide  the  anterior  from 
the  middle  cerebral  fossae.  Between  their  roots  on  each  side  is  the 
optic  foramen^^  {Fig.  7)  for  the  optic  nerve  and  ophthalmic  artery. 
Their  inferior  surface  forms  on  either  side  the  back  part  of  the 
orbital  roof,  and  the  up])er  boundary  of  the  ^pfunoidat 'Jmur^^ 
(Fig.  7),  or  foramen  lacerum  anterius,  which  is  bounded  internally 
by  the  sphenoid  body,  and  inferiorly  by  the  orbital  margin  of  the 
greater  wing,  transmitting  the  third,  fourth,  ophthalmic  branch  of 
the  fifth  and  sixth  nerves,  with  the  ophthalmic  vein,  filaments 
from  the  cavernous  sympathetic  plexus,  also  branches  of  the 
lachrymal  and  middle  meningeal  arteries,  with  a  process  of  the 
dura  mater. 

Describe  the  pterygoid  processes. 

These,  consisting  of  an  intemal^^  and  extemal^^  plate  separated 
behind  by  a  notch — the  pterygoid  fosm—^QSGewA  on  each  side  per- 
pendicularly from  the  junction  of  the  greater  wing  with  the  body. 
At  the  base  of  the  internal  plate  is  the  seaph^i^^fmsa,  giving  origin 
to  the  tensfwrpaiatl  muscle,  above  which  is  the  orifice  of  the  Vidian 
canal  ^"^ ;  this  plate  terminates  by  a  curved  hamular  proces^^,  around 
which  plays  the  tendon  of  the  tensor  palati  muscle.  The  external 
pterygoid  plate,  forming  part  of  the  inner  wall  of  the  zygomatic 
fossa,  has  arising  from  its  inner  surface  the  internal  pterygoid,  and 
from  its  outer  the  external  pterygoid  muscle.  The  triangular  notch 
below  has  fitting  into  it  the  tuberosity  of  the  palate  bone. 

Name  the  bones  with  which  the  sphenoid  articulates. 

The  ofchTsrseveh  cranial  bones  and  five  facial,  viz.,  the  two  palate, 
two  malar,  and  vomer. 

By  how  many  centres  of  ossification  is  this  bone  developed  ? 

By  fenftecn  centres :  two  for  the  internal  pterygoid  plates  in  Tnem- 
branCy  two  for  the  greater  wings  and  external  pterygoid  plates,  twi) 
for  the  lesser  wings,  two  for  the  anterior  part  of  the  body,  two 
for  the  sphenoidal  turbinated  bones,  two  for  the  posterior  part  of 
the  body,   two  for  the  Hngula,  i.  c,  posterior  part  of  the  outer 
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margin  of  the  cavernous  groove,  appearing  from  th«  second  ftetitl 
month  to  the  third  year  in  eartilage.  From  the  tenth  to  the  tweUth 
year  the  parta  are  all  osaified,  except  a  portion  of  the  qdiwuddal 
turbinates,  which  completely  unite  hj  the  twentieth  year. 

Wliat  muflclei  have  their  ori; in  from  the  sphenoid  bone  1 

The  temporal,  external  and  internal  pterjgoida.superiorpharyn- 
{teal  constrictor,  tensor  palati,  laxator  tfmpani,  levator  palpebne, 
obliquus  superior,  superior,  internal,  esternal,  and  inferior  recti. 

The  Temporal  Bones. 

Where  are  they  situated  T 

At  the  sides  and  base  of  the  skull. 
ffliat  parts  does  each  bone  present  for  examination  T 

A  nyuaiiMUi  (scale-like),  a  manloid  (nipple-like),  and  a  petrous 
tstoiiy  hard)  portion. 
Describe  the  sqnamons  portion. 


The 
grooved  piisteriorly 


irregularly  semi-circular,  smooth  p1at«,* 
the  dei'])  temporal  arteries,  convex  exter- 
nally, concave  internally, 
and  here  grooved  for  the 
middle  mcningenl  artery, 
with  digitul  depremom  for 
the  cerebral  convolutions. 
Posteriorly,  a  curved  ridge 
(part  of  temporal)  is  seen. 
Springing  from  its  lower 
part  is  the  long,  twisted, 
arched  zy^rmmtie  proceed, 
arising  by  threeroola,  viz., 
a  posterior,  forming  part 
of  the  temporal  ridge,  one 
running  directly  inward 
in  front  of  tho  glenoid 
fossa,  conve;i,  covered  witb  cartilage,  forming  the  eminentia  arfiea- 
larif,  and  a  middle,  the  outer  margin  of  the  glenoid  /o»m*,  tho 
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Fio.  10. 


obliquely  transverae,  ovoidal  socket  for  the  condjle  of  tlie  lower 
jaw,  divided  into  two  parts  by  the  Glaeerian  JUtari?  (fig-  ll)i 
which  transmito  tbo  lasator  tympani  muscle,  the  tympanic  artery, 
and  lodgea  the  processus  gracilia  of  the  malleus :  part  of  tho 
parotidglandoccupiesthatportionposteriorto  the  fissure.  Parallel 
to  this  fissure,  ia  the  retiring  angle  between  the  squamous  and 
petrous  portions,  is  the  opening  of  the  canal  of  Haguier  for  the 
chorda  tympani  nerve.  At  the  junction  of  the  artit:ular  eminence 
with  the  zygomatic  process  is  the  zygomalic  tubercle  for  the  ex- 
ternal lateral  ligament  of  the  lower  jaw. 

SeBcribe  the  mastoid  portion. 

This  projects',  rough,  and  perforated  by  n 
large — the  nuu/oiJ-jfera- 
men' — transmits  a  vai»to 
tbe  lateral  sinus,  and  a 
small  ajrtery),  from  the 
postero-inferior  portion  of 
the  bone.  The  interior 
portion  of  the  bone  con-- 
tains  the  mastoid  eelh, 
lined  with  mucous  mem- 
brane continuous  with 
that  of  the  tympanum. 
Tbe  conical  tip  is  termed 
the  mastoid proees^^,\x\ioa 
whose  inner  side  a  deep 
grooved  digastric  fossa" 
(Fig.  11)  exists  for  the  digastric  muscle,  while  parallel,  but  more 
internal,  lies  the  occipital  groov^  (F'g.  HI.  lodging  the  artery  of 
the  same  name.  A  deep,  curved  groove"  (Fig.  10)  exists  on  the 
inner  surface  of  the  mastoid  portion  for  part  of  the  lateral  sinus, 
in  which  can  be  seen  the  inner  orifice  of  the  mastoid  foramen. 

Deecribe  the  petrous  portion. 

This  ia  a  dense,  pj  ■•■lidul  iiBlfu,  wedged  in  between  the  sphenoid 
and  occipital  bones,  containing  the  organs  of  ^^"ripQ-  Its  lon<r 
axis  is  directed  from  without  iuward,  forward,  and  a  little  down- 
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ward.  Its  apex,  three  8iir£Eices,  and  three  horders  must  he  studied. 
The  qywf^*  (Fig.  10)  lies  in  the  angle  formed  hy  the  posterior.horder 
of  the  greater  sphenoidal  wing  and  the  hasilar  process  of  the  occi- 
pital, forms  the  posterior  and  external  boundary  of  the  foramen 
Utfium  UTediiim,  and  presents  the  internal  orifice  of  the  carotid 
canal. 

Ths^Juue^  its  upper  half  covered  by  the  squamous  and  mastoid 
portions,  presents  the  oval,  expanded  orifice  of  the  ntetiimr  cmdt- 
toritis  esfiermu^,  its  upper  margin  smooth,  but  surrounded  for  the 
greater  part  of  its  circumference  by  the  rough-edged  (for  the  car- 
tilage of  the  external  ear),  curved  plate  of  bone  called  the  atiditori/ 
procesi^. 

The  anterior  surfdce  forming  the  posterior  part  of  the  middle 
cerebral  fossa,  presents  an  eminence  "  (Fig.  10)  near  the  centre  indi- 
cating the  situation  of  the  vertical  semi-circular  canal  of  the  ear; 
external  to  this  a  depression  over  the  tympanum ;  a  shallow  groove 
(sometimes  double)  leading  backward  and  outward  to  an  oblique 
opening,  the  hvatv^s  Fallopii?^^  for  the  petrosal  branch  of  the  Vidian 
nerve;  a  smaller  opening  (occasionally  seen  external  to  the  latter) 
for  the  smaller  petrosal  nerve;  the  termination  of  the  carotid  canal^* 
near  the  apex;  above  this  canal  a  shallow  depression  for  the  (Jas- 
serian  ganglion  of  the  fifth  nerve. 

The  j)osterwr  surface  forms  the  anterior  part  of  the  posterior  cere- 
bral fossa,  presents  about  its  centre  the  large  orifice  of  the  short 
(about  four  lines)  meatus  auditorius  internxis^^  directed  outward 
(closed  at  its  bottom  by  a  vertical  perforated  plate),  which  trans- 
mits the  facial  and  auditory  nerves  (seventh  and  eighth  pairs 
cranial),  the  auditory  artery,  and  is  lined  by  the  dura  mater; 
behind  the  meatus  is  a  small  slit  leading  to  the  aquceductus  vesti- 
bull^^y  transmitting  a  small  artery  and  vein,  and  lodging  a  process 
of  the  dura  mater. 

The  inferior,  -(basilar)  surface^  from  apex  to  base,  presents  a 
rough  quadrilateral  surface  for  the  origin  of  the  tensor  tympani 
and  levator  palati  muscles ;  the  circular  orifice  of  the  carotid  canaP"^ 
(Fig.  11)  ascending  vertically,  then  abruptly  passing  horizont- 
ally forward  and  inward  for  the  passage  of  the  internal  carotid 
artery  with  its  sympathetic  nerve  plexus;  to  the  inner  side  of  this 
— a  small,  triangular  opening,  the  aquoeductus  cochleoB^'^,  transmit- 
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ting  a  vein  from  the  coehlea  to  the  internal  jugular ;  beliind  these 
openings  a  deep  depression,  the  jugular  /oua"  (Fig.  11),  which 
lodges  the  lateral  sinus,  and,  with  the  jugular  notch  of  the  occipital 
bone,  forms  the/orainen  laceram po4eriai,  transmitting  (li3  jugular 
vein  and  <*TfbtI|m»br  cranial  nerves: 
a.  amaW  foramen  JOT  Jaeobmii  Swerve"  m 
front  of  the  bony  ridge  separating  the 
carotid  canal  from  t)io  jugular  foa^a; 
on  the  outer  wall  of  the  jugular  fossa  a 
small  /wnmwi  for  Amold'a  nene^; 
posterior  to  Iho  jugular  fosan,  a  aquare- 
sbaped,  smciDih  facet  (covered  in  the 
freeh  state  with  cartilage),  for  articu- 
lation with  the  jugular  process  of  the 
occipital;  a  broad,  sheath-like,  bonj 
plate  extending  from  the  carotid  canal 
to  the  mastoid  process,  the  vaginil 
process'',  which  splitting  into  two  lam- 
ince,  encloses  the  base  of  a  long,  sharp 
spine,  the  styloid  process'"  (Figs.  10  and 
11},  from  which  arise  the  sty  lo-phaiyn pens,  stylo-glossua,  and  stylo- 
hyoideus  muaclea,  and  the  stylo  hy old  and  stylo -m as illary  liga- 
ments; between  this  process  and  the  mastoid,  a  large  orifice,  the 
eii/lo-mailoid"  foramen,  for  the  exit  of  the  facial  nerve,  and  the 
entrance  of  the  stylo-mastoid  artery ;  and,  finally,  between  the 
vaginal  and  mastoid  processes,  the  aurioular  fissure  for  the  exit  of 
Arnold's  nerve. 

At  the  angle  formed  by  the  junction  of  the  petrous  and 
squamous  portions,  two  caTtab'^  exist,  separated  by  a  thin,  bony 
septum,  tho.  processus  eochiear^oimig,  the  upper  lodging  the  tensor 
tympani  muscle,  the  lower  b«iag  the  bony  Etiiiaeiiia»  <H6e". 

Vhat  additional  points  of  interest  do  the  borders  present  I 

The  superior  ia  grooved  for  the  superior  pi^troaal  sinus,  and  has 
attached  to  itthe  tentorum  cerebelUithepoifamrhas  a  haif-grwme 
which,  with  another  on  the  occipital,  accommodates  the  inferior 
petrosal  ainus. 
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From  how  many  centres  is  this  bone  developed  ? 

From  .to»4^  one  for  the  sqnamons  and  zygoma  (in  membrane), 
four  for  the  petrous,  two  for  the  mastoid,  two  for  the  styloid,  and 
one  for  the  auditory  process  (all  bitter  in  cartilage),  from  eighth 
foetal  week  to  sixth  foetal  month — ^bone  coossifies  during  first  year, 
except  the  styloid  process. 

With  what  bones  does  each  temporal  articulate ! 

The  occipital,  one  parietal,  sphenoid,  one  malar,  and  the  infer iog • 
nnnrtnary. 

What  muscular  attachments  has  it  ? 

Squamous,  the  temporal ;  zygoma^  the  masseter ;  the  moMoid por- 
tion, the  occipito-frontal,  sterno- mastoid,  splenius  capitis,  trachelo- 
mastoid,  digastricu^  and  retrahens  aurem.  Styloid^  the  stylo- 
pharyngcus,  stylo-hyoideus,  stylo-glossus.  Peiroui^  the  levator 
[lalati,  tensor  tympani,  tensor  palati,  and  stapedius. 

Ethmoid  Bone. 

Of  what  parts  does  this  bone  consist ! 

Of  a  horizontal  cribriform  plate '  (sieve-like,  whence  name),  of  two 
lateral  masacs  *®  of  cells  depending  from  this  on  either  side,  between 
which  lies  the  perpend icular  plate^  forming  part  of  the  septum  of 
the  nose;  the  whole  bone  is  of  a  cuboidal  form. 

Describe  the  cribriform  plate. 

Springing  from  the  upper  surface  is  the  crusta  galli^  (cockV 
comb),  a  vertical  plate  running  from  before  backward,  whose 
anterior  border  is  notched  to  complete  the  foramen  caecum  of  the 
frontal  bone.  Two  deep,  longitudinal  olfactory  grooves j  for  the 
olfactory  bulbs,  lie  on  either  side,  their  bottoms  perforated  by  three 
rows  of  small  foramina  for  filaments  of  the  olfactory  nerves,  and 
on  each  side  in  front  is  a  small  slit  for  the  nasal  branch  of  the 
ophthalmie-  nerve ;  the  dtestgiyes  attachment  to  the-ltt^jrccrcbri. 

Describe  the  perpendicular  plate. 

It  is  thin,  usually  deflected  to  one  or  other  side,  forms  part  of 
the  nasal  septum,  and  has  upon  each  side  numerous  grooves  and 
canals  to  accommodate  the  olfactory  nerve  filaments. 
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Of  what  are  the  lateral  masses  formed? 

Of  tbin-walled  cavities,  the  ethmoidal  cells^  whose  outer  limits 
are  the  vertical  orbital*  plates,  while  their  inner  walls  form  part  of 
the  nasal  fossae ;  above  they  are  grooved 
to  form  with  grooves  on  the  frontal  the 
two  ethmoidal  foramina.  The  upper 
outer  margins  of  each  mass  present  a 
number  of  half-cells  completely  closed  in 
when  articulated  with  the  ethmoid  notch 
of  the  frontal  bone ;  posteriorly  are  also 
half-cells  completed  by  the  sphenoidal 
turbinated  and  palate  bones;  again,  in 
front  and  below,  the  cells  are  completed 
by  the  lachrymal  and  superior  maxillary 
bones;  inferiorly  an  irregular  hook-like 
plate  projects,  the  unciform  proceed,  which 
closes  in  the  upper  part  of  the  orifice  of 
the  antrum.  A  narrow- obtique  fissure, 
the  8up4if40i^'n€mLL  meatus y  subdivides  the 
inner  surface,  bounded  above  by  the  thin- 
curved  superior  twrbbiated  bone  *,  below  by  the  convex  scroll-like 
middle  turbinated  bone'';  the  jMwfiMJtn  tjnih  open  into  the  upper 
part  of  this  fissure,  the  afUerior  into  the  frontal  -  aidus  above,  and 
below  by  the  flexuous  infundibulum  they  communicate  with  the 
middle  nasal  meatus,  which  is  bounded  above  by  the  middle  turbi- 
nated bone. 

How  many  centres  of  ossification  has  this  bone  ? 

Three;  one  for  each  lateral  mass  (fourth  to  fifth  foetal  month), 
one  for  the  perpendicular  and  cribriform  plates  in  cartilage  during 
the  first  year;  the  ethmoidal  cells,  completing  the  bone,  form  about 
the  fourth  or  fifth  year. 

With  how  many  bones  does  it  articulate  ? 

PlfUjeii:  the  sphenoid,  two  sphenoidal  turbinated,  frontal,  two 
nasal,  two  superior  maxillary,  two  lachrymal,  two  palate,  two 
inferior  turbinated,  and  the  vomer. 
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Nasal  Bones. 

Describe  them. 

They  are  of  oblong  form,  their  oiUer  surfaces  concave  from  above 
downward,  convex  from  side  to  side,  marked  by  many  small  arte- 
rial furrows  and  usually  presenting  at  their  centres  a  single  or 
double  venous  foramen.  Their  inner  surfaces  are  convex  from 
above  downward  and  concave  from  side  to  side,  traversed  longi- 
tudinally by  a  groove,  sometimes  a  canal,  for  a  branch  of  the  nasal 
nerve  which  escapes  by  a  notch  about  the  middle  of  the  lower  thin 
margin. 

With  what  bones  does  each  nasal  articulate  ? 

With  the  frontal,  ethmoid,  its  fellow  nasal,  and  the  superior 
maxillary.    It  has  no  muscular  attachments. 

How  is  each  developed  ? 

From  one  centre  in  membrane  (eighth  foetal  week). 

The  Superior  Maxillary  Bones. 

Describe  them. 

They  each  consist  of  a  hollow  body  and  four  processes ;  together 
they  form  the  whole  upper  jaw. 

Describe  the  body. 

It  is  cuboidal  in  form  and  hollowed  out  into  a  pyramida!' cavity, 
the  tuUrum  of  Hlghrriore^^  (Fig.  14).  Of  its  four  surf 0.068,  the  ex- 
ternal (facial),  directed  forward  and  outward,  presents,  just  above 
the  incisor  teeth,  the  incisive  {my Ttitovm)  fossa'  (Fig.  13),  more  ex- 
ternally the  larger  canine  fossa^  (Fig.  13),  separated  from  the  former 
by  the  canine  eminence  formed  by  the  socket  of  the  canine  tooth ; 
above  this  the  mfrtforhital  fov^kmen^  (Fig.  13)  giving  egress  to  the 
infra-orbital  artery  and  nerve,  and,  above  all,  the  margin  of  the 
orbit. 

The  posterior  surface  is  convex,  forms  part  of  the  zygomatic  fossa, 
has  about  its  centre  several  apertures  of  the  poBterie^  denioLcaaMUs 
for  the  dental  vessels  and  nerves  ;  at  its  lower  part  (especially  after 
the  wisdom  tooth  is  formed)  is  a  rounded  eminence,  the  maaiUary 
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tubero*itg'  (Fig.  13),  which  articulstes  by  its  rough  inner  surface 
with  the  tuberoaitj  of  the  palate  bone ;  and  just  above  the  rough 
surface  is  an  oblique  groove  runniug  dowa  on  the  inner  side,  which 
by  the  apposition  of  tlie  palate  bono  forma  the  posterior  palatine 
conai"  (Fig.  14). 

Themfp«rior  (orbital  plate)  tur/ace°,  thin,  smooth,  and  triangular, 
forms  part  of  the  floor  of  the  orbit,  articulates  intflrnally  by  an  ^ 
irregular  mai^in  (from  behind  forward)  with  the  palate  boue,  os  , 
planum  of  the  ethmoid  and  lachrymal ;  externally,  by  its  smooth, 
roundeil  edge,  it  helpa  to  form  tlie  epheno-m axillary  fissure  (some- 
times articulating  in  front  with  the  orbital  plate  of  the  aphenoidX 
sndinfront,  part  of  the  orbital  margin.  Commeueing  at  the  middle 
of  the  outer  border  of  this  surface  ia  the  deep  infirrpffr^tUfgroove^ 
(Fig.  13),  which  in  front  buconieg  a  <wna/of  the  same  name,  opening 
by  the  infra-orbital  foramen;  a  small  canal  brauching  from  this 
passes  into  tlie  substance  of  the  anterior  wall  of  the  antrum — the 
anterior  deitlai  canal;  at  the  inner  forepart  of  this  orbital  surface 
is  a  minute  depression  for  the  origin  of  the  inferior  oblique  muscle 
of  the  eye. 

The  internal  a  Mr/cjce,  unequally  divided  horizontally  into  two  parla 
by  t)\6  palate  proce»s^*  (Fig- 14),  forms  above  thia,  part  of  the  outer 
wallof  thenaaal  fossae;  below,  a  portion  of  the  cavity  of  the  mouth. ' 
The  nasal  surface  presents  a  large  irregular  opening  into  the  an- 
trum, above  which  are  irregular  cellular  cavitiea  closed  in,  when 

Fio.  13.  Fio.  14. 


articulated,  by  the  ethmoid  and  lachrymal  bones.     Below  the 
opeoiDg  is  the  smooth  surface  forming  part  of  the  inferior  meatus 
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of  the  nose;  behind  a  rough  gurfac^  (Fig.  14)  for  the  palate  bone 
with  a  groove  pacing  from  abive  downward  and  forward,  the 
posterior  palatini  (Fig*  14),  which,  closed  iu  by  the  palate  bone, 
forms  the  posterior  palatine  canal;  in  front,  a  deeper  vertical 
groove  *",  which  by  the  apposition  of  the  lachrymal  and  inferior 
turbinated  bones  forms  the  lachrymo-nasal  dad;  and  still  more 
anteriorly  the  well-marked  horizontal,  rough-ridged  inferior  turbi-i 
noted  crestf  for  the  inferior  turbinated  bone. 

Describe  the  antrum  of  Highmore  (maxillary  sinus). 

It  is  triangular,  with  apex  outward  formed  by  the  malar  process, 
its  base  the  outer  nasal  wall,  and  opens,  in  the  fresh  state,  by  a 
small  orifice  of  the  size  of  a  probe  point  into  the  middle  nasal 
meatus.  In  the  non  articulated  bone  there  is  a  large,  irregular 
opening,  which  is  narrowed  when  articulated  by  portions  of  the 
palate,  ethmoid,  and  inferior  turbinated  bones.  On  its  posterior 
walls  arc  the  p^jsterior  dental  cariafs,  while  its  floor  presents  several 
conical  prominences^  produced  by  the  fangs  of  the  first  and  second 
molar  teeth ;  sometimes  the  floor  is  actually  perforated.  The  walls 
arc  very  thin. 

Describe  the  malar  process. 

It  is  a  rough,  triangular  eminence*,  concave  on  its  facial  and 
zygomatic  surfaces,  and  roughly  serrated  above  for  the  malar  bone. 

Describe  the  nasal  process. 

This  is  thick,  triangular*,  rising  upward,  inward,  and  backward, 
with  an  external  concave  smooth  surface,  an  internal  surface 
articulating  with  the  frontal  above,  and  by  a  rough  surfa/^e  with 
the  ethmoid,  below  this  is  the  transverse  xidgeAikQ superior  turhV- 
nated  crest  fox  the  middle  turbinated  bone.  Next  comes  a  smooth, 
concave  surface,  part  of  the  middle  nasal  meatus ;  then  the  inferior 
turbinated  crest  (see  ante)^  and,  most  inferior  of  all,  the  concavity 
forming  part  of  the  inferior  njisal  meatus.  The  cmterior  border  is 
thin,  serrated  for  articulation  with  the  nasal  bone,  and  the  posterior 
Wc^  thick,  and  grooved  for  the  lachrymal  duct,  which  is  directed 
backward  and  a  little  outward;  where  the  outer  margin  of  the  groove 
joins  the  orbital  surface,  is  the  lachrymal  tubercle. 
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Describe  the  alveolar  process. 

This  is  thick,  spongy,  with  eight  cavities  of  varying  depth,  that 
for  the  canine  tooth  being  deepest,  those  for  the  molars  widest  and 
subdivided. 

Describe  the  palatine  yrocess. 

It  is  a  horizontal  plate*^  (Fig.  14),  thickest  in  front,  forms  most 
of  the  roof  of  the  mouth  and  floor  of  the  nostril ;  bas  an  upper  and 
lower  concave  surface.  In  front,  upon  the  upper  surface,  is  the 
upper  orifice  of  the  anterior  palatine  canaly  which  conducts  to  a  fossa 
formed  between  the  two  bones,  transmitting  the  anterior  palatine 
vessels  througli  the  foramina  of  Stenson,  the  naso-palatnrer nerves 
passing  through  the  intermaxillary  suture  by  the  foramina  of 
Scarpa;  upon  the  under  surface  is  a  longitudinal  groove  (some- 
times a  canal),  leading  from  the  posterior  palatine  canal,  for  the 
posterior  palatine  vessels  and  nerve,  while  in  front  is  seen  the  lower 
orifice  of  the  anterior  palatine  fossa  (foramen)  presenting  four 
openings ;  the  inner  border  is  thickened  into  a  ridge  on  the  upper 
Hurface  forming  the  nasal  crest,  between  which  and  its  fellow  fita 
the  vomer,  and  which  in  front  forms  the  anterior  nasal  spine. 

How  is  this  bone  developed  ? 

Probably  by  four  centres;  one  for  nasal  and  facial,  one  for 
orbital  and  malar,  one  for  palatal  in  membrane^  and  one  for  incisive 
portion  in  cartilage  at  sixth  to  seventh  foetal  week.  Antrum  com- 
mences at  the  fourth  foetal  month. 

With  what  bones  does  it  articulate  ? 

Frontal,  ethmoid,  nasal,  malar,  lachrymal,  inferior  turbinated, 
palate,  vomer,  and  the  other  superior  maxillary. 

Give  the  muscular  attachments. 

Orbicularis  palpebrarum,  obliquus  inferior  of  eye,  levator  labii 
superioris  alaeque  nasi,  levator  labii  superioris,  levator  anguli  oris, 
compressor  nasi,  depressor  alse  nasi,  dilator  naris  posterior,  mas- 
seter,  buccinator,  internal  pterygoid,  and  orbicularis  oriii. 
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-v  s;,' 


44  ESSENTIALS    OF    HUMAN    ANATOMY. 


Lachrymal  Bones. 

What  is  their  shape  and  where  are  they  situated  ? 
They  are  two  small  bones  situated  at  the  front  part  of  the 

inner  wall  of  the  orbit,  resembling  in  form,  thinness,  and  size 

:i  fingCF  nail,  hence  called  Or  unffuk.  The  external  orbital^  sur- 
face presents  a  vertical  ridge  giving  origin  to  the 
tensor  tarsi  muscle,  in  front  of  which  is  a  concave 
longitudinal  groove  ^  forming  part  of  the  lachrymal 
duct  below,  lodging  the  lachrymal  sac  above.  Below 
is  a  hook-like  process  ^  articulating  with  the  inferior 
turbinated  bone,  assisting  to  form  the  lachrymal 
canal.  A  depressed  furrow  is  seen  on  the  nasal  sur- 
face corresponding  to  the  ridge  externally;  the  sur- 
face in  front  forming  part  of  the   middle    nasal 

meatus,  the  posterior  closing  in  the  anterior  ethmoidal  cells. 

With  what  bones  does  it  articulate? 

With  the  frontal  *,  ethmoid  **,  superior  maxillary  •,  and  inferior 
turbinated. 

How  is  it  developed  ? 

From  one  centre  in  membrane,  at  the  eighth  foetal  week. 

What  muscles  arise  from  it  ? 
The  teoaor  tarsi  of  Horner. 

Malar  Bones. 

Describe  them. 

Two  small  quadrangular  bones  placed  at  the  upper  outer  part  of 
face,  forming  the  prominence  of  the  cheek,  parts  of  the  orbit, 
temporal,  and  zygomatic  fossa?.  The  external  surface  ^  is  convex, 
smooth,  perforated  by  one  or  more  malar  foramina^ ,  for  the  passage 
of  nerves  and  vessels ;  it  gives  origin  to  the  two  zygomatic  mus- 
cles. The  internal^  concave  surface  has  a  rough  triangular  surface 
for  the  superior  maxillary  bone.  It  has  superiorly  a  thick  ser- 
rated-edged/row/a/ process^  articulating  with  the  external  angular 
process  of  the  frontal  bone;   a  thick,  strong  plate-like  orbital 
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process,  projecting  backward,  smooth  and  concave  above,  forming 
part  of  the  floor  and  outer  wall  of  the  orbit,  convex  below,  form- 
ing part  of  the  temporal  fossa,  and  bounding  the  spheno-maxillary 
fissure  in  front  by  its  free  margin, 
having  upon  its  upper   surface  the 
orifices  of  one  or  more  temporo-malar 
canals   for  filaments  of  the   orbital 
branch    of  the    superior    maxillary 
nerve.     Externally,  projecting  back- 
ward is  the  zygomatic  process''  articulat- 
ing with  the  zygomatic  process  of  the 
temporal  bone  by  a  serrated  margin. 

The  upper  border*-^,  smooth  and 
arched,  forms  the  outer  and  inferior 
margin  of  the  orbit;  the  lower  border^, 
thick  and  rough,  gives  origin  to  the 

masseter  muscle ;  the  anterior  border^,  roughly  bevelled,  articulates 
with  the  superior  maxillary ;  while  the  posterior  border^,  like  an 
italic  /,  is  continuous  above  with  the  temporal  ridge,  below  with 
the  upper  border  of  the  zygoma. 

How  is  it  developed  ? 

From  one  centre  (some  say  two),  at  the  eighth  foetal  week  in 
membrane. 

With  what  bones  does  it  articulate  ? 
With  the  frontal,  sphenoid,  temporal,  and  superior  maxillary. 

What  muscles  arise  from  it  ? 

The  levator  labii  superioris,  zygomaticus  major  and  minor, 
maaseter,  and  temporal. 

The  Palate  Bones. 

Describe  them. 

These  two  bones,  situated  at  the  back  part  of  the  nasal  fossse, 
assist  in  the  formation  of  the^ooi^and  otrtet  WAlLof -thcTRJBe;  the 
roof  of.  the  mouth,  the  floor  of  the  orWt,  the  inner  wall  of  the 
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antram,  and  aid  in  fbnning  the  spheno-maxil lary  and  ptenrgoid 
(umtB. 

Of  what  partf  does  each  bone  consist  ? 

Of  a  vertical  plate*,  a  hf/rizontal  plate  ^,  and  three  proceasea,  the 
pterygoid  * f  ffj/henmdal*,  and  orbi(al\ 

Describe  the  points  on  the  vertical  plate. 

ThiH  thin  oblong  plate,  directed  upward  and  a  little  inward, 
prttHitiUt  internally,  at  its  upper  part,  the  mperior  turbinated  crest*, 

lower  a  second  ridge,  the  inferior  turbinated 
I'll;.  17.  crest*  for  the  middle  and  inferior  turbinated 

bones,  between  which  lies  the  groove  for  the 
middle  nasal  meatus,  and  below  the  inferior 
crest  another  groove  for  the  inferior  meatus. 
The p^fterwrborder  articnfetes  with  the-^ateiy- 
gmd  proeeM of  theapbenoidf^on  its  external 
surface  is  a  deep  groove  forming  the  posterior 
palatine  canal  by  articulation  with  the  supe- 
^&l^^lBSk        ^^^^^  maxilla,  transmitting  the  vessels  and  nerve 

of  the  same  name,  while  the  upper  and  back 
tmiooth  surface  helps  to  form  the  inner  wall 
of  the  Hpheno-maxillury  fossa,  the  anterior  smooth  small  lamina 
HpringinK  IVoin  the  anterior  border  of  the  bone  opposite  the 
Inferior  turhinatod  crost — the  maxillary  process— na.rrow9  the  orifice 
of  i\w  antrum,  between  which  is  the  rough  maxillary  surfa/:e. 
The  poMlorior  Hurfuco  at  the  lower  portion  is  pyramidal,  forming 
tho  pterygoid  pravcHH^y  is  deeply  grooved^^,  forming  part  of  the 
pt<»ryj((>i<l  loMMu,  with  a  V-shaped,  rough  margin  for  articulation 
with  tho  pterygoid  plates. 

Tho  MUfifriar  bordn\  deeply  notehcd  by  the  spheno-palatine fora- 
wrn'^  {ov  noteh),  I'oriuM  the  triangular  hollow  orbital  process^,  in  front, 
nrtieulating  (//<^r/o/7y  with  tho  nuixilla, /)05^r/or/y  with  the  sphe- 
noid (ItM  eellM  liere  UHUully  opening  into  the  sphenoidal  sinus],  m- 
trrmilly,  with  the  t^tlimoid,  and  has  a  free  orbital  and  zygomatic  sur- 
faeo,  tho  latter  opening  into  tho  zygomatic  fossa,  with  a  rounded 
tiitnitr  forming  part  of  the  spheno-maxillary  fissure;  behind,  pro- 
joeting  \ipwanl  and  inward  is  the  sphenoidal  process^ ^  grooved  on  its 
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upper  surface  by  a  piay^palcUine  groove  to  help  to  form  the  same- 
named  canal ;  articulating  here  with  the  sphenoid  bone,  extern- 
ally and  posteriorly  with  the  pterygoid  process,  and  having  an  in- 
ternal concave  surface  forming  part  of  the  outer  wall  of  the  nasal 
fossa. 

Describe  the  horizontal  plate. 

This,  completing  the  nasal  floor  and  hard  palate,  presents  on  its 
inferior  surface  a  transverse  ridge  for  the  tensor  palati  aponeurosis ; 
a  deep  groove  assisting  in  the  formation  of  the  posterior  palatine 
canal " ;  near  this  the  orifices  of  several  accessory  posterior  pcUatine 
canals ;  an  anterior  border,  serrated  and  bevelled  for  the  palate  pro- 
cess of  the  superior  maxillary ;  a  smooth  concave  posterior  border, 
for  the  attachment  of  the  soft  palate,  terminating  in  the  median 
line  by  a  projection,  which,  with  its  fellow  on  the  other  bone,  forms 
the  posterior  nasal  spine  *,  for  the  ajjrgoy  ■nvrriw-muscle ;  and  an 
internal  thickest  border,  whose  upper  edge  u  raised  to  form,  with 
its  fellow,  a  crest  *  articulating  with  the  vomer. 

How  is  this  bone  developed  ? 

By  one  centre  in  membrane  at  the  angle  of  junction  of  the  two 
plates  (seventh  to  eighth  foetal  week). 

With  what  bones  does  it  articulate  ? 

The  sphenoid,  ethmoid,  superior  maxillary,  inferior  turbinated, 
vomer,  and  opposite  palate. 

Give  the  muscular  attachments. 

Tensor  palati,  azygos  uvulas,  internal  and  external  pterygoids, 
and  superior  constrictor  of  the  pharynx. 

The  Inferior  Turbinated  Bones. 

Describe  them. 

They  are  two  thin,  scroll-shaped  bones,  extended  horizontally 
along  the  outer  walls  of  the  nasal  fossse,  just  below  the  orifice  of 
the  antrum,  and  are  attached  to  the  inferior  turbinated  crests  of 
the  superior  maxillary*  and  palate^  bones,  and  present  three  pro- 
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ceiweB  for  study,  a  IcLchrymal*,  in  front  of  the  upper  border,  forming 
part  of  tho  nasal  duct  hj  its  junction  with  the  lachrymal  an-l 


miporior  maxillary  bones;  further  back,  the  eihuMtdiHZ  piuvesa*, 
Joining  the  n n ri rr)i«tw  pfiT' r fffl '(Tf  th r  ethmoid;  and  from  the  lower 
lionlrr  of  this  process  the  maxillary  process  •  projects,  curving  down- 
wiinly  and  hooking  over  and  narrowing  the  orifice  of  the  antrum. 
Tho  outer  surface  (from  the  median  plane  of  the  head)  is  concave; 
ItH  imuMUtenrex,  roughened,  and  gfOOved  for  arteries  and  veins. 

Name  the  bones  with  which  it  articulates,  and  its  method 
of  development. 

It  artlnilates  with  the  ethmoid,  lachrymal,  palate,  and  superior 
iimxillary  Imncs;  it  h  developed  by  one  centre  in  cartilage  (fifth 
ffntul  month). 

Vomer. 
Describe  it. 

It  \H  m1ii)(Io,  pluwaliarc- shaped,  vertically  placed  posteriorly  in 
I.I111  nariiil  foHHU)  (uHually  deviated  to  one  side),  and  forms  part  of 

Fia.  19. 


Mm  11MM11I  noptiim,     lU  supvrior  border^  \a  {\eep\y  grooved  for  the 
iiiMliiiiii  iir(lii«H|ili(M)oi(l.  with  laU^rul  wing,^  (ahe),  which  slip  under 
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the  vaginal  processes  of  the  same  bone.  The  anterior  border  *  is 
grooved  for  the  vertical  plate  of  the  ethmoid  and  the  nasal  septal 
cartilage.  The  inferior  border '  is  received  in  the  groove  formed  by 
the  nasaLjcrest  of  the  superior  maxillary  and  palate  bones.  The 
posterior  border^  is  free,  concave,  thick  above  and  thin  below,  and 
separates  the  nasal  fossae  behind.  On  each  lateral  surface  is  the 
nas»-^9€bk6iine^'greaiii^.  (soQietixnea  a  canal)  for  the  nerve  of  the  same 
name,  and  also  smM/urrows  for  the  lodgement  of  bloodvessels. 

Name  the  bones  with  which  it  articulates,  and  its  centres 
of  ossification. 
The  sphenoid,  ethmoid,  both  superior  maxillary,  and  both  palate 
bones.  It  has  but  one  centre  (eighth  foetal  week  in  membrane), 
which  includes  between  its  two  layers  the  septal  cartilage ;  ossifi- 
cation is  not  completed  until  after  puberty. 

The  Inferior  Maxillary  Bone- 

Enumerate  its  general  characteristics. 

It  consists  of  a  body^,  with  two  rami^,  which  are  surmounted  on 
either  side  by  a  curved  beak-like  caronoid  process^  in  front,  and 
an  articular  condijloid  process  ^  posteriorly,  the  constricted  portion 
beneath  which  is  termed  the  neck  of  the  condyle ;  the  depression 
separating  these  two  processes  is  called  the  -mtfuU/ttt blotch*,  crossed 
by  the  masseteric  vessela  and  -Berve. 

Describe  the  body  of  the  bone. 

It  is  horseshoe  shaped,  and  presents  the  following  points  for 
examination :  the  prominent  triangular  eminence  in  front,  the 
mental  process ',  extending  upward  from  which  is  a  median  vertical 
ridge  the  symphysis ^^  marking  the  junction  of  the  two  halves  of 
the  bone ;  on  either  side,  just  below  the  roots  of  the  incisor  teeth, 
is  the  incisive  fossce,  giving  origin  to  the  levator  menti ;  and  more 
externally,  below  the  root  of  the  second  bicuspid  tooth,  the  mental 
foraimn  *,  for  the  exit  of  the  mental  artery  and  nerve.  Extending 
outward  from  the  base  of  the  mental  process  i«  a  distinct  ridge^,  the 
external  oblique  line,  continuous  posteriorly  with  the  anterior  border 
of  the  ramus ;  to  it  are  attached  anteriorly  the  depreaaor  labii  infe- 
rioris  and  depressor  a«gtrti"oris.    The  lower  border  *,  just  in  front 
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of  the  attachment  of  the  masseter,  is  grooved  for  the  fecial  artery. 
The  internal  snrface  preseuls  an  indlBtioct  lintar  depreiHon,  indi- 
cating thepointof  junction  of  the  twohalvea  of  the  bone,  on  either 
Bide  of  the  centre  of  which  are  four  prominent  gauai-tnlttrclet,  dis- 
posed in  pairs,  sometimes  blended  into  ino,  or  even  one  irregular 
mass,  the  upper  giving  origin 
'°'    "•  to  the  genio-hyo-glosBTiB,  the 

lower  pair  to  the  genio-hjoid 
arier.  Upon  each  side  of 
\  these  tubercles  is  the  oval 
gubiiTiffual/oeea  for  the  glands 
similarly  named.and  beneath 
each  a  rough  depreetion  for  the 
origin  of  the  digastric  muscle. 
Extending  obliquelj  upward 
and  backward  irom  the  sub- 
lingnal  fossa  is  the  hUemai 
oblique  ?me  (mylo-hyoid  rtdge)  for  the  same  named  muscle ;  beneath 
its  edge  is  the  oblong  tubmaxitlart/  fima,  for  the  Bubmaxillary 
gland ;  above  it  the  alveolar  portion  pitted  with  alveoli  (sockets) 
for  sixteen  teeth  in  adult,  ten  in  child. 

Describe  the  rami. 

These  ascending,  flattened,  quadrilateral  plates  present  in  front 
the  curved  conmoid  proegst',  giving  attachment  to  the  temporal 
muscle;  the  deep  nTmoit^noteA*,  forming  whose  posterior  boundary 
is  the  amdi/hid  process'  surmounting  its  narrow  neck,  in  front  of 
which  ia  a  depression  for  the  tendon  of  the  external  pterygoid 
muscle,  and  externally  a  small  tubercle  for  the  external  lateral  liga- 
ment. The  articular  surface  is  oblong,  with  its  long  axis  trans- 
Tsrscly  oblique  from  behind  forward  and  oulward,  and  is  convex 
from  behiud  forward,  and  from  side  loside.  Upon  the  inner  surface 
of  the  coronoid  process  commeacea  a  longitudinal  ridge,  with  a 
groove,  for  the  temporal  above,  the  buccinator  muscle  below.  The 
outer  surface  of  the  ramus  has  various  ridges  for  the  attachment  of 
the  maasctcr  muscles;  its  inner  surface  presents  a  central  oblique 
aperture,  that  of  the  inferior  denUU  canal  (communicating  with  each 
alveolus  and  terininating  at  the  mental  foramen)  for  the  veflsels 
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and  nerve ;  in  front  of  this  opening  a  ^Tominent  ridge,  terminating 
behind  in  a  sharp  spine  for  the  long  internal  lateral  ligament; 
below  the  spine  the  myo-hyloid  groove  for  the  same  named  vessels 
and  nerves,  and  behind  the  groove  a  roitgh  sur/acey  for  the  internal 
pterygoid  muscle. 

At  the  junction  of  the  posterior  and  inferior  margins  of  the 
ramus  is  the  angle  *  marked  with  rough  oblique  ridges  externally  for 
the  masseter,  internally  for  the  internal  pterygoid  muscle. 

With  what  bones  does  the  inferior  maxillary  articnlate  ? 

With  the  two  temporals. 

What  ossific  centres  has  it  ? 

It  is  the  second  bone  of  the  skeleton  to  ossify  (clavicle  first),  and 
is  probably  developed  by  only  two  centres,  chiefly  in  membrane, 
partly  in  cartilage,  one  for  each  lateral  half,  which  coossify  about 
the  first  year. 

Compare  the  forms  of  the  old  and  adult  jaw. 

In  old  age  the  alveolar  portion  being  absorbed,  the  angle  formed 
by  the  ramus  with  the  body  is  very  obtuse,  and  the  dental  canal  is 
near  the  upper  surface  (important  surgically  in  operating  for  neu- 
ralgia) ;  in  adult  age  the  ramus  is  almost  vertical,  and  the  dental 
canal  lies  about  the  middle  of  the  bone. 

Give  the  muscular  attachments. 

Fifteen  pairs ;  to  the  ramus  the  masseters,  temporals,  internal 
and  external  pterygoids ;  to  the  inner  surface  of  the  body,  the  genio- 
hyoglossus,  genio-hyoid,  mylo-hyoid,  digastric,  superior  pharyngeal 
constrictor ;  to  the  outer  surface  of  the  body  the  depressor  labii 
inferioris,  depressor  anguli  oris,  levator  menti,  orbicularis  oris, 
platysma  myoides,  and  buccinator. 

The  Sutures  and  Fontanelles. 

What  is  a  suture  ? 

Rows  of  interlocking,  tooth-like  processes,  projecting  from  the 
ejfi&tmtl  tabfe-of  either  bone  (the  inner  tables  are  mereiy  apposed) 

How  many  sutures  are  there  ? 
Bightesfti 
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Name  those  at  the  vertex. 

•  The  interparietal  (sagittal),  the  fronto- parietal  (coronal),  and  the 
occipito-parietal  (lambdoid). 

Name  those  at  the  sides. 

Spheno-parietal,  squamo-parietal,  and  masto-parietal. 

Name  those  at  the  base . 

One  baso-sphenoidal,  two  petro-occipital,  two  masto-occipital, 
two  petro-sphenoidal,  and  two  squamo-sphenoidal.  The  points  of 
junction  of  the  sphenoid  with  the  frontal  and  ethmoid,  and  the 
frontal  with  the  ethmoid,  are  not  usually  described  as  sutures. 

Which  only  of  the  facial  sutures  has  received  a  name  ? 

The  transverse,  that  extending  from  one  external  angular  process 
of  the  frontal  to  the  other,  joining  that  bone  with  the  malar,  sphe- 
noid, ethmoid,  lachrymal,  superior  maxillary,  and  nasal  bones. 

Why  does  the  skull  consist  of  so  many  pieces  ? 

To  admifrof  continiiouB  gfoir'th-of  the  bones  at  their  edges,  pari 
passu  with  the  growth  of  the  brain,  hence  premature  coossification 
of  all  the  sutures  results  in  idiocy.  Obliteration  of  the  sutures 
occurs  at  variable  periods  after  maturity. 

What  are  the  fontanelles  ? 

They  are  membranous  intervals  in  the  infant's  skull,  correspond- 
ing to  the  junction  of  the  four  angles  of  the  parietal  with  the  con- 
tiguous bones.  They  number  six,  viz.,  the  anterwr^  of  lozenge- 
shape,  at  the  junction  of  the  sagittal  and  coronal  sutures,  usually 
closed  not  later  than  the  second  year ;  the  posterior,  triangular,  at 
the  junction  of  the  sagittal  and  lambdoid  sutures,  closed  a  few 
months  after  birth ;  and  the  lateral,  one  at  the  antero-inferior  angle, 
another  at  the  postero-inferior  angle  of  each  parietal  bone,  which 
are  closed  soon  after  birth. 

How  are  these  spaces  closed  ? 

By  a  gradual  extension  of  the  ossifying  process,  or  by  the  develop- 
ment of  addi^ionat-e^atres,  fv)rmin:^  so-called  Wor$»ian  in^neS' 
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DeBcribe  the  general  characteristiCB  of  the  anterior  foiss 
with  their  foramina  a. 
Formed  by  the  orbital  plates  of  the  frontal ',  the  cribriform 
plate  of  the  ethmoid  with  its  spine',  and  the  leaser  wings*  of  the 
sphenoid,  they  are  convex  on  either  side  and  concave  in  the 
median  line.  The  foramina  are  one  median,  the /onnwneiBmm. 
which,  if  pervious,  transmits  a  vein  from  the  nose  to  the  superior 
longitudinal  sinus ;  twi>*iiit.?  on  each  aide  of  the  crista  galli  for  the 
nasal  nerves;  throe  FtHa»  of  olfactory  foramina  on  each  side  for 
the  olfactory  fitiHtrents ;  on  the  outer  side  of  each  olfactory  groove, 
the  anterior  and  pD^erwr  ethmoidal  foramina,  the  former  transmit- 
ting the  anterior  ethmoidal  artery  and  the  naasl  nerve,  the  latt«r, 
the  posterior  ethmoidal  artery  and  vein. 

Give  the  honndariea  and  the  foramina  of  the  middle  fosse  *. 

In  front,  they  are  bounded  by  the  posterior  margin  of  the 
lesser  wings  of  thesphenoid*,  the  anterior  clinoid  processes",  and 
anterior  margin  of  the  optic  groove ;  behind, 
by  the  upper  borders  of  the  petrous  portion*  ' 

of  the  temporal  bones  and  basilar  suture ; 
estcmally  by  the  squamous  plates  of  the 
temporal'  and  anterior  inferior  angles  of 
the  parietals ',  The  foramina  are  on  each 
side,  the  optic^^  for  the  optic  nerve  aad 
ophthalmic  artery.  The  iphenoidal  fixture 
(foramen  lacerum  anterins),  transmitting  the 
third,  fonrth,  ophtliaJmic  branch  of  the 
tilth  and  the  sixth  cranial  nerves,  and  fila- 
ments of  the  sympathetic,  the  ophthalmic 
vein,  brtfiiciieB  of  the  lachrymal  and  middle 
meningeal  aftSrles  with  a  process  of  the  dura 
mater;  immediately  behind  this, the /(»*ani«n 
rolvTtdum"',  for  the  superior  masillary  divi- 
sion of  the  fiith  cranial  nerve;  more  poste- 
riorly, the  foramen  ovale",  for  the  inferior 
maxillary  division  of  the    fifth  nerve,  the 
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small  meiMQgeal  artery  and  the  small  petooeal  nerve ;  between  the 
two,  internally,  the /oramen  vesalii  (often  absent),  for  a  small  vein; 
piercing  the  posterior  inferior  angle  of  tlae  greater  sphenoidal 
wing,  the  foramen  spinomm  ^^,  for  the  middle  meningeal  artery, 
meningeal  xp.ina,  and  sympathetic  nerve  branches  from  the 
cavernous  plexus;  on  the  inner  side  of  the  oval  foramen  the 
foramen  lacerum  medium^^  (filled  in  below  by  a  plate  of  cartilage 
in  the  fresh  state),  for  the  internal  ,garotid  artery^carotid  sympa- 
thetic plecas/ large  petrosal  nerve  (Vidian),  and  a  small  wieiifn^eal 
branch  from  the  ascending  pharyngeal  artery;  on  the  anterior 
surface  of  the  petrous  portion  of  the  temporal,  the  hiatus  FoUlopii^, 
and  beneath  it,  a  sm&W  foramen  for  the  small  petrosal  nerve. 

What  are  the  posterior  fosssB ""? 

They  are  deeply  concave,  and  each  is  formed  by  the  occipital  ®, 
petrous^  and  mastoid'  portions  of  the  temporal,  and  the  posterior 
inferior  angle  of  the  parietal '', 

What  foramina  and  other  openings  does  each  present  ? 

The  meatus  avditoriue  intemus  *'  for  the  facial  and  auditory  n«rves, 
and  the  auditory  artery ;  the  a^ucBductus  vesttbuli  for  a  small  artery 
and  vein;  the  foramen  lacerum posterius^  transmitting  the  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory  nerves,  the 
internal  jugular  vein,  and  memngeal  bsanches  of  the  ascending 
pharyngeal  and  occipital  arteries  ;  the  mmiaid^ for  amen  (often 
absent)  for  a^oia;  the  posterior  condyloid  foramen  {often  absent) 
for  a  TchfHif  the  same  name ;  the  anterior  condyloid  foramen^^  for 
the  hypoglossal  DQBve,  and  a  meulugtal  branch  from  the  ascending 
pharyngeal  artery :  and  separating  the  two  fossae  in  the  median 
line,  the  foramen  magnum^*,  accommodating  the  medulla  oblongata 
and  membranes,  the  spinal  accessory  nerves  and  vertebfal-  arteries. 

What  additional  foramina  or  openings  are  found  at  either 
side  of  the  base  ? 

The  orifice  of  the  Eustachian  tube  ^  admitting  air  to  the  middle 
ear. 

The  canal  for  the  tensor  tympani  muscle  ^  above  the  former. 
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7^  posterior  orifioe  of  the  Vidian  canal  for  VidJaa  nerve  and 
vessels. 

Qlaaerian  fi»»ure "  for  processoa  gnicitU  of  the  malleus,  the 
laxator  tympaoi  miucle,  the  tympanic  arteiy; 
and  close  by  ^"'■^^■ 

llie  orifice  of  the  eaaal  of  ffuffuUr,  tta.na- 
milting  the  chorda  tympani  nerve. 

77ie  eanai/or  Jaeobaon't  nerve,  the  tympaoic 
branch  of  the  glosso-pharyngeal. 

The  aqumductuK  vochletE,  for  a  small  artery 
and  vein  running  to  the  cochlea. 

7R«  eanai/or  Arnolds  nerve,  the  auricular 
branch  of  the  pneumt^astric. 

7^  aurteu^jbfure,  for  the  exit  of  Arnold's 


7%e  stylo^iaaatmd  foramen'*,  for  the  exit  of 
thefactal-nerve.and  theentraoceof  thealyto- 
mastoid  -srtwy. 

The  imler'uyr  "  and  posterior  "  foramina  of  the 
palatal  region  have  already  been  sufficiently 
ileacribed,  and  this  region  does  not  properly 
belong  to  the  boM  of  the  ttall,  while  thoee 
opening  externally  at  the  bate  and  upon  the 
face  have  been  described  sufficiently  under  the  temporal  bone,  and 
the  superior  and  inlerior  maxillary  bones. 

The  Orbital  CavitieB. 

Describe  them. 

They  are  tivo  quadrilateral  ttyiaiuiilo^  cavities,  with  bases  out- 
ward, their  long  asea  directed  from  in  front  inward  and  backward, 
in  such  directions  that  if  prolonged  they  would  meet  about  the 
sella  turcica  of  the  sphenoid.  Raiffin  hnnrn  contribute  to  the  for- 
mation of  each,  viz.,  the  frontal",  ethmoid",  sphenoid',  lach- 
rymal", superior  maxillary*,  palate",  and  malar";  they  com- 
municate with  the  eroTiial  camty,  behind,  by  the  optic  foramina'* 
and  sphenoidal  fissures'',  with  the  noraZ/oMce  through  thelachrym»> 
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nasal  duct,  and  below,  externally,  by  the  spheno-masillatr  fissure" 
with  the  temporal,  zygomatic,  and  spheao-maxillan/ /oisce. 


Wb&t  bones  compose  the  roof,  and  what  is  its  form  T 

The  orbital  plate  of  the  frontal,  anteriorly,  the  lesser  spKenoidal 
wing  behind  ;  it  ia  coacave,  and  directed  downward  and  forward, 
presenting  internally  a  deprenion'^  for  the  fibre -cartil^i nous 
polUy  of  the  superior  oblique  muacle  of  the  eye,  externally  the 
imfa'yinuZ/oMa"  for  the  gland. 
Describe  the  floor,'  and  of  what  bones  formed. 

Nearly  flat,  formed  chiefly  by  the  orbital  plate  of  the  superior 
maxillary',  aud,  to  a  less  extent,  by  the  orbital  processes  of  the 
malar"  andpalate  bones;  itprescnta.just  external  to  the  lachrymal 
csnal,  a  d^iratm*  for  the  iBfH:ia];_£uuilac -oblique  muacle;  exter- 
nally, the  mah-TnaaUlary  future;  near  the  middle  the  in/ra-orbUal 
fftVOM;  and  posteriorly,  th.^  pakUo-maxiliary  suture. 
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Give  the  bones  forming,  and  the  points  of  interest  upon 
the  inner  wall. 
It  is  flattened,  formed  by  the  nasal  process  of  the  superior  max- 
illary, the  lachrymal  **,  os  planum  of  the  ethmoid  "  and  sphenoidal 
body.  It  presents  in  front  the  lachrymal  groove^,  bounded  behind 
by  the  lachrymal  crest ;  further  back,  respectively,  the  lachrymo- 
ethmoidal  and  ethm^o-sphenoidal  sutures. 

What  forms  the  outer  wall  ? 

The  orbital  plate  of  the  malar  and  the  groator  wing  of  the  sphc 
noid,  and  on  it  are  seen  the  openings  of  one  or  two  malar  canals^^ 
and  the  spheno-malar  suture. 

Describe  the  chief  points  connected  with  the  superior 
external  angle  of  the  orbit. 
Posteriorly,  the  sphenoidal  fissure  (foramen  lacerum  anterius)  **  for 
the  entrance  of  the  third,  fourth,  ophthalmic  branch  of  the  fifth 
and  sixth  nerves,  and  branches  of  the  lachrymal  and  middle  men- 
ingeal arteries,  a  process  of  the  dura  mater,  sympathetic  nerve 
filaments,  and  the  exit  of  the  ophthalmic  vein;  also  the  frontO' 
malar  sind/rontO'Sphenoidal  sutures. 

What  points  does  the  superior  internal  angle  present  1 

The  suture  between  the  lachrymal,  ethmoid,  and  frontal  bones ; 
between  the  junction  of  the  two  latter  bones,  the  anterior  ethmoidal . 
foramen^  for  the  anterior  ethmoidal  artery  and  nasal  nerve,  and  the 
posterior  ethmoidal  foramen  "  for  the  posterior  ethmoidal  artery  and 
vein. 

What  points  does  the  inferior  external  angle  present  1 

The  spheno-ma^illary  fissure^  t.ranarr^itHijg  ^ht^  ^nfui  ArTffT.g] 
yfsafils  and  superior  maxillary  nerve,  the  ascending  branches  Irom 
the  spheno-palatine  gaagUon,  and  the  orbital  branch  of  the  supe- 
rior maxillary  nerve. 

How  is  the  inferior  internal  angle  formed  ? 

By  a  suture^  the  union  of  the  lachrymal  and  os  planum  of  the 
ethmoid  with  the  superior  maxillary  and  palate  bones. 

What  foramen  does  the  orbital  margin  present  1 

The  supra-orbital^,  at  the  junction  of  the  inner  and  middle  thirds, 
transmitting  the  supra-orbital  artery,  veins,  and  nerve. 
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What  forameir  opens  at  the  apex  of  the  orbit  ? 

The  optic^,  h^Lwmm  tliB  twif  lUUla  uf  the  luMiti  wrlug  of  the 
sphenoid,  transmitting  the  optic  nerve  and  the  ophthalmic  artery. 

Eecapitnlate  the  openings  conunnnicating  with  the  orbit. 

The  optic^^  sphenoidal  fissure"  (foramen  lacerum  anterius), 
spheno  -  maxillary  fissure",  infra -orbital  canal  ^,  anterior'  and 
posterior ^^  ethmoidal  foramina,  malar  foramina^,  supraorbital 
foramen,  and  lachrymal  canal"  (occasionally,  in  addition,  one 
or  more  external  orbital  foramina). 

The  Nasal  Fossse. 

Describe  them. 

They  are  two  irr^ular  cavities,  extending  from  the  base  of  the 
cranium  above  to  the  roof  of  the  mouth  below  ^^,  separated  in  the 
median  line  by  a  thin  osteo-cartilaginous  septum,  opening  upon 
their  facial  aspect  by  two  large  apertures,  the  anterior  nares*^, 
and  into  the  pharynx  by  the  posterior  nares ".  Each  fossa  com- 
municates with  four  sinuses  and  four  cavities. 

Of  what  parts  is  the  nasal  septnm  composed  ? 

In  front,  the  crest  of  the  nasal  bones,  and  the  frontal  nasal  spine; 
its  middle  portion,  the  vertical  plate  of  the  ethmoid;  behind,  the 
rostrum  of  the  sphenoid  and  the  vomer ;  below,  the  crests  of  the 
superior  maxillary  and  palate  bones. 

What  points  does  the  roof  of  each  fossa  present  ? 

In  front,  the  slit  for  the  nasal  nerve ;  numerous  foraminoB  for 
the  olfactory  filaments ;  most  posteriorly  the  opening  of  the  sphe- 
noidal sinus**. 

The  floor  ? 

In  front,  the  anterior  nasal  splne^^;  behind  this  the  upper  open- 
ing of  the  anterior  palatine  canal^*;  internally  the  nasal  crest^^-^'^ 
of  the  superior  maxillary  and  palate  bones. 

Describe  the  chief  points  of  interest  in  the  enter  waU  of 
each  fossa. 

This  presents  three  irregular  longitudinal  passages,  formed  by 
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three  project! Dg  bony  platea,  called  the  tuptrior'*,  middle",  and 
iii/erior  meaiutet". 

Seacribe  each  meatna. 

The  taperwr"  occupies  the  posterior  third  of  the  wall,  lies  be- 
tireeD  the  superior*  and  middle^  turbinated  boaes  (processea  of  the 
ethmoid),  and  has  opeuiDg  iato  it  two  foramina,  the  ^tbtm^pitla- 
Une'^  posteriorly,  the  posterior  elhmoidai  cella  in  front  port  of  Uie 
upper  wall. 

Fia.34. 


The  middle"  occupies  the  posterior  two-thirds  of  this  wall,  lies 
between  the  middle  and  inferior  turbinated  bones,  and  has  opening 
into  it,  in  front,  the  ii^milibulum ;  in  its  centre,  the  oTrfnaB". 

The  inferior  "  lies  between  the  inferior  turbinated  -bone  and  th« 
nasal  floor,  extends  along  the  whole  length  of  the  oater  wall,  and 
has  opening  into  it,  in  front,  the  lower  orifice  of  the  lupiTirifniii 
nasal  duct  (and  the  anterior  palatine  canal  in  the  macerated  bone, 
not  in  the  natural  state). 

Seacribe  tbe  poaition  and  boiindarieB  of  the  temporal  foaaa. 

Situated  at  the  lateral  r^on  of  the  sknll,  each  fossa  is  marked 
out  upon  the  skull-cap  by  the  temporal  ridge,  which  extends  In  a 
curved  line  first  upward  and  backward  from  the  external  angular 
procees  of  the  frontal  bone,  then  downward  behind  to  form  the 
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posterior  loot  Of  the  zygomatic  process.  Its  anterior  boundaries 
are  the  frontal,  malar,  and  greater  wing  of  the  sphenoid,  above  and 
behind  the  temporal  ridge,  below  the  pterygoid  ridge  on  the  greater 
wing  of  the  sphenoid,  externally  the  zygomatic  arch ;  it  opens 
below  into  the  zygomatic  fossa,  and  is  filled  by  the  temporal 
muscle,  and  is  traversed  by  grooves,  for  branches  of  the  deep 
temporal  artery. 

Describe  the  zygomatic  fossa,  its  boundaries,  and  comsm- 
nicating  fissures. 
It  is  bounded,  anteriorly,  by  the  tuberosity  of  the  superior  max- 
illa, and  the  ridge  descending  from  its  malar  process ;  superiorly, 
by  the  pterygoid  ridge  of  the  greater  sphenoidal  wing  and  squamous 
plate  of  the  temporal ;  behind^  by  the  posterior  border  of  the  ptery- 
goid process  ;  below,  by  the  alveolar  border  of  the  superior  maxilla ; 
internally,  by  the  external  pterygoid  plate  ;  and  externally,  by  the 
ramus  of  the  lower  jaw  and  the  zygoma.  The  spheno-maxillary  and 
pterygo-maocillary  fissures  open  into  its  inner  upper  part. 

What  does  it  lodge  ? 

The  internal  and  external  pterygoid  and  part  of  the  temporal 
muscle,  the  internal  maxillary  artery  and  inferior  maxillary  nerve 
and  their  branches. 

Describe  the  spheno-maxillary  fissure. 

It  runs  horizontally,  opens  into  the  outer  back  part  of  the  orbit, 
lying  between  the  lower  orbital  border  of  the  greater  wing  of  the 
sphenoid  and  the  outer  border  of  the  orbital  plate  of  the  superior 
maxillary  and  a  small  part  of  the  palate  bone ;  externally  is  a  small 
part  of  the  malar,  while,  internally^  it  joins  the  ptery go-maxillary 
fissure  at  a  right  angle;  it  transmits  the  infra-orbital  artery,  the 
superior  maxillary  nerve,  with  its  orbital  branch,  ascending 
branches  from  Meckel's  ganglion,  and  serves  to  connect  the  orbit 
with  the  spheno-maxillary,  temporal,  and  zygomatic  fossae. 

What  are  the  boundaries  of  the  pterygo-maxillary  fissure, 
and  what  passes  through  it  ? 

It  is  bounded,  in  front,  by  the  maxillary  tuberosity ;  behind,  by 
the  pterygoid  plate  of  the  sphenoid ;  descends  at  right  angles  from 


THE    VKRTEBKAL    COLUMN.  61 

the  inner  extremity  of  the  spheno-maxillary  fissure,  transmits 
branches  of  the  interaaU.  ^aaxillory  iirtery,  and  connects  the  zygo- 
matic and  spheno-maxillary  fossae. 

Describe  the  spheno-maxillaxy  fossa. 

Situated  at  the  junction  of  the  spheno-maxillary  and  pterygo- 
maxillary  fissures,  it  is  bounded,  abovej  by  the  under  surface  ot 
the  body  of  the  sphenoid,  and  by  the  orbital  process  of  the  palate ; 
in  front,  by  the  superior  maxillary  bone ;  behind,  by  the  pterygoid 
process  of  the  sphenoid ;  internally,  by  the  vertical  plate  of  the 
palate.  In  this  fossa  terminate  the  sphenoidal,  spheno-maxillary, 
and  pterygo-maxillary  fissures.  The  orbited,  nosed,  and  zygomcuic 
fosB(B  communicate  with  it,  and  also  the  cranial  cavity. 

How  many  foramina  open  into  it? 

F1V5  (sometimes  seven  or  eight) ;  three  in  the  back  wall,  viz.. 
above,  the  foramen  rotundum ;  more  internal  and  inferior,  the 
Vidian  \  and  lowest  and  most  internal,  the  ptery go-palatine \  on 
the  inner  wall  is  seen  the  spheno-palatine  foramen;  below,  the  upper 
orifice  of  the  posterior  palatine  canal,  and  sometimes  two  or  three 
accessory  posterior  palatine  canals. 


BONES  OF  THE  TRUNEi. 

The  Vertebral  Column. 

How  are  the  vertebrsB  divided  ? 

By  regions,  viz.,  into  cervical  (7) ;  dorsal  (12) ;  lumbar  (5) ;  sacral 
(5) ;  and  coccygeal  (4) ;  33  in  all. 

What  are  the  sacral  and  coccygeal  vertebr®  called  to  dis- 
tinguish them  from  the  remaining  bones  ? 

False,  the  others  being  called  true  (false  described  with  pelvic 
bones). 

What  parts  are  common  to  all  vertebrsB  ? 

A  body^;  posteriorly  on  each  side  a  pedicle^,  supporting  twu 
lamincB^,  which,  joining  behind  enclose  the  spinal  foramen* ;  from 
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the  junction  projects  a  spinous  process^:    from  other  parts  six 
additional  processes  arise,  viz.,  two  transverse  •,  and  four  arHcular  ^  '^. 

Describe  a  vertebral  body. 

Composed  of  cancellous  bone,  with  a  thin,  compact  layer  exter- 
nally, its  sides  are  concave  from  above  downward,  while  its  upper 
surface  is,  in  the  cervical  r^on,  concave  laterally,  forming  a  lip  at 
either  side,  while  the  lower  surface  is  convex  from  side  to  side,  and 
concave  from  before  backward,  forming  an  anterior  lip ;  in  the 
dorsal  region  it  is  flat  above  and  below ;  and  in  the  lumbar  region, 
flattened,  or  slightly  concave  above  and  below.  Articular  facets 
and  demi-facets  for  the  heads  of  the  ribs,  mark  the  dorsal  bodies, 
neither  the  lumbar  nor  the  cervical  bodies  having  these. 

Describe  the  pedicles. 

They  project  backward  in  all  but  the  cervical  vertebrae,  where 

they  are  directed  obliquely  outward.    They  present  intervertebral 

notches  above  and  below  (deepest  above  in  the  cervical  vertebrae; 

below  in  the  dorsal  and  lumbar  spine),  forming,  when  articulated, 

intervertebral  joramincB  for  the  exit  of  the  spinal  nerves,  and  the 

entrance  of  vessels. 

FiQ.  26. 


What  are  the  laminse  ? 

Two  broad  plates  closing  in  the  spinal  foramen,  roughened  at 
their  upper  margins  and  their  inferior  internal  surfaces  for  the 
ligamenta  subflava. 
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Describe  the  transverse  processes. 

They  are  bifid  in  the  cervical  and  perforated  by  the  vertebral 
foramen  for  the  vertebral  vessels;  thick,  strong,  and  long,  with 
anterior  articular  facets,  in  the  dorsal;  long  and  slender  in  the 
lumbar:  they  spring  from  the  junction  of  the  pedicle  and  lamina, 
and  also  from  the  side  of  the  body  in  the  cervicnl  region. 

Describe  the  articular  processes. 

Two  are  superior  and  two  inferior,  projecting  from  the  junction 
of  the  laminae  and  pedicles.  The  upper  pair  look  upward  and 
backward  in  the  cervical  region ;  backward  and  outward  in  the 
dorsal,  inward  and  slightly  backward  in  the  lumbar ;  the  lowei 
pair  are  exactly  the  reverse  of  the  upper  in  each  region. 

Describe  the  spinous  processes. 

Bifid,  short,  and  horizontal  in  the  cervical;  long,  triangular, 
directed  obliquely  downward  in  the  dorsal;  and  thick,  broad, 
quadrilateral  in  the  lumbar. 

Describe  the  spinal  foramen. 

It  is  largest  and  triangular  in  the  cervical,  smallest  and  round  in 
the  dorsal,  medium  and  triangular  in  the  lumbar. 

Hame  the  pecnliar  vertebr®  of  each  region,  and  describe 
them. 

The  first  cervical,  or  atlas;  the  second  cervical,  or  axis;  the 
seventh  cervical,  or  vertebra  prominens ;  the  first,  ninth,  tenth, 
eleventh,  and  twelfth  dorsal,  and  the  fifth  lumbar. 

The  atlas  supports  the  head,  and  is  formed  of  two  lateral  masses 
joined  by  an  anterior  and  posterior  arch ;  the  former  presents  a 
facet  posteriorly  for  the  odontoid  process.  Upon  the  upper  surface 
of  each  lateral  mass  is  an  articular  facet,  looking  upward,  inward, 
and  backward  for  the  occipital  condyles,  while  the  inferior  facet 
looks  downward  and  directly  inward ;  a  small  tubercle  represents 
the  spinous  process.  Develapmisnt  is  by  one  centre  for  anterior 
arch  (first  year) ;  one  for  each  lateral  mass  (sixth  foetal  week). 

The  axis  has  surmounting  the  body  the  odontoid  process,  with  a 
facet  in  front  for  articulation  with  atlas,  another  behind  for  the 
transverse  ligament,  with  a  roughened  apex,  to  which  are  attached 
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the  check  ligaments ;  on  each  side  of  the  odontoid,  facing  upward 
and  outward,  are  the  superior  articulating  processes.  Development 
is  like  other  vertebrse,  except  three  additioi^Al  centres  for  odontoid, 
two  appearing  at  the  sixth  foetal  month- 

The  vertebra  prominens  is  so  called  because  of  its  long,  spinous 
process,  to  which  is  attached  the  ligamentum  nuchae.  Devehp- 
menty  like  other  vertebrae,  except  one  additional  centre  for  anterior 
part  of  transverse  process. 

The  dorsal  vertebrsB. 

The  first  has  an  entire  facet  and  a  demi-fucet  on  body;  the 
ninth  has  a  demi-facet  on  body  above,  and  a  fcuxt  on  the  trans- 
verse process ;  the  tenth  has  one  facet  on  the  body  and  one  on 
the  transverse  process;  the  eleventh  and  twelfth,  one  fa/set  on  the 
body,  none  on  the  transverse  processes,  the  latter  also  closely 
resembling  those  of  a  lumbar  vertebra. 

The  fifth  lumbar  has  a  markedly  wedge-shaped  body,  with  the 
base  forward. 

How  are  the  ordinary  vertebrsB  developed  ? 

IJy  one  centre  for  the  body,  one  for  each  lamina  (sixth  to  eighth 
icetal  week) ;  at  sixteen  years,  one  centre  for  the  tip  of  each  trans- 
verse, and  two  for  the  spinous  process ;  and  at  twenty-one  years,  a 
plate  upon  the  upper  and  lower  surface  of  the  body;  the  lumbar 
vertebras  have  two  additional  centres  tipping  the  superior  articular 
processes;  coossification  at  thirty  years. 

The  Thorax. 

Give  its  structure,  form,  and  boundaries. 

It  Ls  conical  in  form,  and  its  osseo-cartilaginous  framework  is 
forniod  by  the  dorsal  vertebral  bodies  behind,  the  ribs  laterally, 
and  the  costal  cartilages  and  sternum  in  front;  its  base  is  formed 
by  the  diai)hragm.  Through  its  apex,  the  great  cervical  vessels, 
the  pneumogastric,  phrenic,  and  sympathetic  nerves,  the  trachea, 
(CHophagUH,  and  thoracic  duct  pass  (it  is  also  said,  the  apices  of 
the  lungs  during  inspiration). 
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What  are  the  most  important  structures  this  cavity  con- 
tains? 

The  trachea,  primitive  bronchi  and  lungs,  the  heart,  aorta  and    i  , 
ite  primary  branches,  the  internal  mammary  arteries,  the  venae 
cavsB,  bronchial  and  azygos  veins,  the  pneumogastric,  phrenic,  and 
splanchnic  nerves,  the  oesophagus,  thoracic  duct,  lymphatic  vessels 
and  glands.    . 

Hyoid  Bone. 

Describe  this  bone  and  its  development. 

It  consists  of  a  body  and  two  greater  and  two  lesser  comua ;  the 
greater  comua  project  backward  from  the  lateral  surfaces  of  the 
body,  and  have  attached  to  their  tubercular  ends  the  thyro-hyoid 
ligaments ;  the  lesser  comua,  attached  to  the  junction  between  the 
body  and  greater  cornua,  give  attachment,  by  their  apices,  to  the 
stylo-hyoid  ligaments;  it  is  developed  by  five  centres:  one  for 
body,  and  one  for  each  greater  horn  toward  the  end  of  foetal  life; 
one  for  each  lesser  horn  some  months  after  birth. 

Give  the  muscular  attachments. 

Thesterno-hyoid,  thyro-hyoid,  omo-hyoid,  digastric,  stylo-hyoid, 
mylo-hyoid,  genio-hyoid,  genio-hyo  glossus,  hyo-glossus,  middle 
pharyngeal  constrictor,  and  sometimes  the  lingualis. 

The  Sternum. 

Describe  it. 

The  breast-bone  consists  of  three  segments,  viz.,  the  manubrium 
(handle),  the  gladiolus  (sword),  and  the  ensiform  (xiphoid)  car- 
tilage. Upon  the  upper  border  of  the  manubrium  ^  is  the  inter- 
clavicular notch  " ;  upon  cither  side  of  which  is  the  facet^*  for  the 
clavicle;  lower,  another  for  the  first  rib;  below,  a  demi-facet*  for 
the  second  rib. 

77ie  gladiolus^  has  a  demi-facet^  above  for  the  second  rib,  another 
below  for  the  seventh*,  and,  between,  facets  ',  *,  *,  •,  for  the  third 
fourth,  fifth,  and  sixth  ribs. 

The  ensiform  cartilage  *®  has  a  demi-facet  *  above  for  the  cartilage 

of  the  seventh  rib. 

5 
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How  is  this  bone  developed  ? 

By  six  centres;  one  for  manubrium,  four  for  gladiolus,  one  for 
ensiform  cartilage  (fifth  foetal  month  to  eighteen  years)  ;*  the  three 
pieces  rarely  coossify. 
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What  muscles  are  attached  to  this  bone  ? 

Above,  the  sterno-clei do- mastoid,  the  sterno-hyoid,  and  sterno- 
thyroid; below,  the  rectus  abdominis,  external  and  internal 
oblique,  transversal  is,  and  diaphragm;  in  front,  the  pectoralis 
major;  behind,  the  triangularis  sterni. 


Ribs. 

What  is  their  number,  and  how  are  they  divided  ? 

Twelve  on  each  side,  seven  of  which  are  true,  or  those  articu- 
lating with  the  sternum  by  a  separate  cartilage;  five  falsCj  three 
of  which  indirectly  articulate  through  the  medium  of  the  seventh 
cartilage ;  while  the  two  lowest,  having  their  anterior  extremities 
free,  are  called  ^a^tw^r  riba. 


RIBS. 
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Of  what  parts  does  a  rib  consist  i 

A  head,  neck,  shaft,  angle,  and  tuberosity,  except  the  eleventh 
and  twelfth  ribs. 

Describe  these  parts. 

The  head^  (except  first,  tenth,  eleventh,  and  twelfth  ribs  having 
only  one  facet)  is  divided  into  two  facets  by  a  ridge  for  the  inter- 
articular  ligament.  The  neck^  is  flattened,  roughened  upon  its  upper 
border  for  the  anterior,  and  upon  its  posterior  surface  for  middle 
costo-transverse  ligaments;  in  front  it  is  smooth.  The  tuberosity^ 
(absent  in  eleventh  and  twelfth),  placed  at  the  base  of  the  neck, 
presents  a  facet  for  the  transverse  process  of  the  next  lower  ver- 
tebra, and  a  ro^jgh  surface  for  the  posterior  costo-transverse  liga- 
ment. The  shafts  is  twisted  on  its  long  axis  (except  first  and 
second),  externally  convex,  its  upper  border  rounded,  its  lower 
grooved^  for  the  intercostal  vessels  and  nerve,  and  presents  at  its 
anterior  extremity  an  oval  depression^  for  the  costal  cartilage.  The 
angle^y  at  a  variable  distance  in  front  of  the  tuberosity,  is  indicated 
by  a  rough  lifie, 

FiQ.  27. 


How  are  the  ribs  developed  ? 

By  three  centres  (except  eleventh  and  twelfth,  two  centres),  on© 
each  for  head,  shaft,  and  tuberosity  (for  shaft  sixth  foetal  week) ; 
for  head  and  tuberosity  (sixteen  to  twenty  years);  cooasifies  at 
twenty-fifth  year. 
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Describe  tlie  peculiar  ribs. 

They  are  the  first,  second,  tenth,  eleventh,  and  twelfth  ribs. 

First  rib  «,  broad,  short,  flat,  one  facet  on  head,  angle  absent ;  on 
upper  surface  two  parallel  grooves,  the  anterior  for  the  subclavian 
vein,  the  posterior  for  the  artery,  and  between  them  a  tubercle'  for 
the  anterior  scalene  muscle  a  sure  guide  to  the  subclavian  artery. 

Second  ribj  also  flattened,  the  tuberosity  and  angle  nearly  coin- 
cide, and  presents  near  its  middle  a  rough  eminence,  for  the  attach- 
ment of  part  of  the  first,  and  all  of  the  second  digitation  of  the 
serratus  magnus. 

Tenth  rib  ^,  one  facet  on  head. 

Eleventh  rib,  one  facet  on  head,  no  tuberosity,  no  neck,  slight 
angle. 

Twelfth  rib,  one  facet  on  head,  neither  neck,  angle,  nor  tuberosity. 


The  Pelvic  Bones. 

What  are  they  ? 
The  ossa  innominata,  the  sacrum,  and  the  coccyx. 

Describe  the  innominate  bones. 

They  are  formed  by  the  union,  about  puberty,  of  three  bones, 
the  ilium^,  ischium'^,  and  pubes.*  At  their  point  of  junction  is  the 
acetabulum}^  (cotyloid  cavity)  for  the  head  of  the  femur — the 
pubes  forming  one-fifth,  the  ilium  and  ischium  each  about  two- 
fifths.  A  rough  central  depression  at  the  bottom  of  the  acetabulum 
lodges  a  vascular  mass  of  fat  covered  with  synovial  membrane, 
while  the  anterior  lower  margin  is  interrupted  by  the  cotyloid  notch, 
bridged  across  by  the  transverse  ligament,  beneath  which  passes 
the  nutrient  vessels  and  ligamentum  teres,  which  latter  arises 
from  either  side  of  the  notch  externally ;  the  whole  margin  has 
attached  to  it  the  cotyloid  ligament.  Between  the  pubes  and 
ischium,  on  the  anterior  surface,  is  the  obturator  foramen^^  (thy- 
roid), closed  by  the  membrane  of  the  same  name,  except  above 
externally  where  the  obturator  vessels  and  nerve  escape;  the  fora- 
men is  a  large  ovoidal  opening  in  the  male,  a  smaller  and  triangular 
one  in  the  female. 
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I)«iorib«  the  ilism. 

This  ia  the  upper  espaaded  portion  of  the  bone,  presenting 
along  its  upper  border  the  cml^  with  it«  outer  and  inner  lips, 
terminating  in  front  by  the  anterior  euperior  tpinout  proce$^,  giv. 
ing  origin  to  Poupart's  ligament,  the  aariorius  and  tensor  vaginie 
femoria  muBcles,  and  behind  hy  the poslerior  superior  ipiiioutpro- 
cew"',  to  which  are  attached  part  of  ihe  erector  spinfe  muscle  ami 
the  oblique  band  of  the  sacro-iliac  ligament.  Below  both  the 
anterior*  and  posterior  spines'"  is  a  process  called,  respectively, 
the  anterioi'  (for  straight  tendon  of  the  rectus  fcmoris  muscle) 
and/XMienor  inferior  spitwus"  (for  great  sacro-Bciatic  ligament) ;  by 
these  projections  a  notch  is  formed  in  front  and  behind,  the  former 
giving  partial  origin  to  the  sartoriua  muscle  and  transmitting  Iho 


Fia.  2B, 


external  cut&neons  nerve.  Between  the  posterior  inferior  apico 
and  the  spinoas  process  of  the  ischium  is  eituat«d  the  greater 
tacro-iciatic  notch",  giving  egress  to  the  pyriformia  muscle,  the 
greater  and  leaser  sciatic,  superior  gluteal  and  padic  nerves, 
also  one  to  the  obturator  estemus  mnscle,  and  the  aciatic,  gluteal 
and  pudic  vessels.     About  two  inches  from  the  posterior  niperior 
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spine,  passing  downward  and  outward  from  the  crest,  is  the  sape- 
rior  curved  line',  from  the  surface  back  of  which  arise  the  gluteus 
maximus  muscles  and  a  few  fibres  of  the  pyriformis;  about  an 
inch  behind  the  anterior  superior  spine,  passing  from  the  crest 
downward  and  backward  to  the  upper  part  of  the  great  sacro- 
sciatic  notch,  is  the  middle  curved  Hne^,  the  gluteus  medius  arising 
from  the  space  between  these  two  lines ;  passing  downward  and 
backward,  from  the  upper  part  of  the  anterior  inferior  spine  to  the 
front  of  the  sacro-sciatic  notch,  is  the  inferior  curved  liue^,  between 
which  and  the  middle  arises  the  gluteus  minimus.  Above  the  ace- 
tabulum is  a  groove  for  the  reflected  tendon  of  the  rectus  femoris 
muscle.  The  inner  surface  presents  the  large,  smooth  concave 
Venter  (internal  iliac  fossa)*  (Fig.  29),  limited  below  by  the  promi- 
nent tVio-pec^inea/^ine,  and  behind  the  iliac  fossa  is  the  rough  auricu- 
lar surfac^y  the  lower  part  for  articulation  with  the  sacrum,  the 
upper  for  the  posterior  sacro-iliac  ligaments. 

Describe  the  ischium. 

It  consists  of  a  body,  tuberosity,  and  ramus,  and  forms  the  lowest 
part  of  the  innominate  bone.  The  external  surface  of  the  body^  forms 
two-fifths  of  the  acetabulum ;  below  this  is  a  groove  for  the  obturator 
externus  tendon ;  its  inner  surface  forms  the  lateral  boundary  of  the 
true  pelvis ;  from  the  posterior  border,  below  the  centre,  projects  the 
spine  of  the  ischium}^  (Fig.  29),  above  and  below  which  are  the 
greater^  and  lesser  sacro-sciatic  notches^^,  the  latter  giving  egress  to 
the  obturator  externus  muscle  aud  its  nerve,  and  ingress  to  the 
pudic  vessels  and  nerve.  The  lowest  portion  presents  a  tuberosity^^^ 
with  an  outer  and  inner  lip — ^to  the  latter  being  attached  the 
greater  sacro-sciatic  ligament;  above  is  2i  groove  for  lodgement  of 
the  internal  pudic  vessels  and  nerve.  Passing  upward  and  inward 
from  the  tuberosity  to  join  the  ramus  of  the  pubes,  and  bounding 
the  obturator  foramen  in  front,  is  the  thin,  flattened  ascending 
ramu^^. 

Describe  the  pubes. 

This  bone  (also  called  pectineal)  consists  of  a  body"^  or  kori- 
zontal^^  and  a  descending  (perpendicular)  ramus^^.  The  outer  end 
forms  one-fifth  of  the  acetabulum;  above,  a  rough  ilio-pectineal 
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eminence"^  indicates  the  point  of  junctloii  with  the  ilium ;  the  inner 
end  is  the  oval  syniphysifP^  with  eight  or  nine  ridges  for  attachment 
of  the  fibro-cartilage ;  the  upper  triangular  surface  presents  pos- 
teriorly the  pecjineal  portion  of  the  ilio-pectinealjine^^ ;  the  ante- 
rior surface  presents  the  crcst^^j  ending  externally  in  the  pubic 
spine^^  giving  attachment  to  Poupart's  ligament,  internally  in  the 
angle ;  below  is  a  groove  for  the  obturator  vessels  and  nerve ;  tho 
descending  ramus^^,  thin  and  flat,  joins  that  of  the  ischium,  com- 
pleting the^anterior  boundary  of  the  obturator  foramen. 

How  are  these  bones  developed  ? 

By  three  primary  centres,  one  for  each  bone  (from  the  eighth 
foetal  week  to  fifth  foetal  month) ;  and  one  for  the  crest,  one  for 
the  tuberosity,  one  for  the  anterior  inferior  s^ine,  one  for  sym- 
phisis, and  one  Y-shaped,  joining  the  three  pieces  forming  the 
aceyj>ulum,  appearing  about  puberty;  bone  coossifies  completely 
about  twenty-fifth  year.    (For  order  of  junction,  see  Gray.) 

What  muscular  attachments  has  the  innominate  bone  ? 

Those  of  the  abdomen,  some  of  the  thigh,  those  of  the  peri- 
neum, pelvic  floor  and  rotators  of  the  thigh. 

Describe  the  sacrum. 

It  is  composed  of  five  consolidated  vertebrse,  is  of  triangular 
form  with  broad  base  and  blunted  apex  and  lateral  expanded 
masses  or  alae ;  its  anterior  surface  is  concave,  its  posterior  convex, 
and  with  the  coccyx  it  forms  the  posterior  wall  of  the  true  pelvis. 
Its  anterior  surface  is  marked  by  four  transverse  ridges^,  indicating 
the  lines  of  junction  of  the  segments;  eight  anterior  sacral  fora- 
mina^  with  broad  shallow  grooves  for  the  anterior  sacral  nerves 
open  on  this  surface;  the  point  of  junction  with  the  last  lumbar 
vertebra  forms  the  promontory  (sacro-vertebral  angle) ;  and  upon 
each  side  are  the  alee' — the  expanded  portions  of  the  bone.  Pos- 
teriorly are  three  or  four  median  tubercles  (rudimentary  spinous 
processes) ;  externally  are  the  laminae,  those  of  the  fifth  and 
sometimes  the  fourth  being  deficient ;  outside  these  is  a  row  of 
rudimentary  articular  processes.  On  each  side  of  the  spine  is  a 
broad  sacral  groove,  lodging  the  origin  of  the  erector  spins* 
muscle;  externally  are  the  four  posterior  sacral  foramina  on  each 
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aide ;  at  the  poetertor  inferior  portion  of  the  bone  are  the  two 
vmtaa — articulating  sorfacea  for  the  coccyx;  each  lateral  sarface 


"hta  on  its  anterior  npper  part  an  ouricuiir  lurface'  for  articulation 
with  the  ilium;  on  each  side  of  the  apex  below  ia  a  deep  Twlch,'*  ", 
for  the  fifth  sacral  nerve ;  the  fiose"  resembles  the  upper  surface 
of  a  lumbar  vertebra,  with  the  laat  of  which  it  articulates;  the 
qpex*,  directed  downward  aud  forward,  has  an  oval  concave 
articular  surface  for  the  coccyx;  the  tacral canai  runs  the  whole 
length  of  the  bone,  triangular  above,  small  and  flattened  below- 
and  deficient  in  its  posterior  wall  at  the  lower  part ;  it  lodges  the 
sacral  nerves,  and  into  it  open  the  anterior  and  posterior  sacral 
foramina. 
What  centres  of  ossification  has  the  sacrtun  ? 

Thirty-five,  appearing  from  the  eighth  fietal  week  to  the  twen- 
tieth year,  cooaeifieation  being  complete  from  the  twenty-fifth  to 
thirtieth  year  The  bodies  have  each  three  centres;  each  lamina 
one  centre ;  the  lateral  masses  three  centres  each ;  the  lateral 
anriaces  two  each. 
Qive  the  mnsciilar  attachments. 

The  pyriformis,  coccygeus  and  iliacus  in  front,  the  gluteus 
maximus,  latiasimus  dorsi,  multifidus  spins,  erector  spinse,  and 
sometimes  the  estensor  coccygia  behind. 

Deioribe  the  coccyx. 

Usually  compcsed  of  four  radlmentary  vertebrse,  more  or  less 
'Moesified.  it  forms  a  triangular  bone  whose  base'  articulates  with 
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the  sacral  apex.  The  first  piece  presents  two  cormu^y  projecting 
upward  from  either  side  of  the  base  for  articulation  with  the 
sacral  cornua,  their  junction  completing  the  fifth  sacral  foramina 
for  the  posterior  branches  of  the  fifth  nerves.  The  apea^  is  rounded 
and  occasionally  bifid  or  turned  to  one  side ;  two  rudimentary 
transverse  processes^  are  seen  on  the  first  piece. 

Describe  its  development. 

From  four  centres :  one  for  each  segment,  the  first  piece  com- 
mencing at  birth ;  second,  five  to  ten  years ;  third,  ten  to  fifteen 
years ;  fourth,  fifteen  to  twenty  years ;  coossification  varies  as 
to  time  and  manner. 

Give  the  muscular  attachments. 

Laterally  the  coccygei;  behind  the  gluteus  maximus  and  ex- 
tensor coccygeus  (when  present) ;  apex,  sphincter  ani ;  in  front 
levator  ani. 

The  Pelvis. 

Describe  the  pelvis. 

Formed  by  the  two  innominate  bones,  the  sacrum  and  the 
coccyx,  all  above  the  ilio-pectineal  line  is  called  the  false  pelvis, 
consisting  of  the  two  iliac  fossce ;  all  below,  the  true  pelvis. 

Describe  the  true  pelvis. 

Its  brirriy  or  inlet,  somewhat  heart-shaped,  is  formed  oy  the  linea 
ilio-pectinea  at  the  sides,  completed  in  front  by  the  spine  and 

Fig.  32. 
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crest  of  the  pubes,  behind  by  the  anterior  margin  of  the  base  of 
the  sacrum  and  promontory  of  the  sacrum.  Its  average  diameters 
in  the  female  are,  antero-posterior^^,  four  and  one-half  inches ;  trans- 
verse"", five  and  a  quarter  inches ;  the  oblique*'^,  five  inches ;  its  long 
axis,  if  extended,  would  pass  from  the  middle  of  the  coccyx  to  the 
umbilicus ;  in  the  male  these  measurements  are  diminished  by  at 
least  one-half  inch. 

Describe  the  cavity. 

This  is  bounded  in  front  by  the  symphysis  pubis,  behind  by  the 
concavity  of  the  sacrum  and  coccyx,  on  either  side  by  the  broad, 
smooth,  quadrangular  inner  surface  of  the  body  of  the  ischium, 
forming  a  curved  canal  wider  in  the  middle  than  at  its  outlets, 
measuring  in  depth  at  the  symphysis  one  and  one-half  inches,  three 
and  one-half  inches  in  the  middle  axial  line,  and  four  and  one- 
half  inches  posteriorly,  perhaps  as  much  as  five  and  one-half 
inches  in  males. 

Describe  the  lower  circumference  of  the  pelvis. 

This  is  called  the  outlet,  is  bounded  on  each  side  by  the  tuberosi- 
ties of  the  ischium,  the  pubic  arch  in  front  and  tip  of  the  coccyx 
behind.  Its  diameters  are  four  and  one-quarter  to  four  and  three- 
quarters  inches  transverse,  antero-posterior  and  oblique  four  and 
one-half  increased  to  five  by  pressure  on  the  coccyx ;  in  the  male, 
the  diameters  average  three  and  one-half  inches. 

What  are  the   chief  differences  between  the   male  and 
female  pelves  ? 

The  strength  of  the  bones,  distinctness  of  the  muscular  impres- 
sions, the  depth  and  narrowness  of  the  cavity,  and  large  obturator 
foramina  mark  the  male  pelvis:  the  lighter  bones,  broader  iliac 
fossse,  the  less-curved  sacrum,  the  wider  pubic  arch,  and  the  uni- 
versally greater  diameters,  distinguish  the  female  pelvis. 

Bones  of  the  Upper  Extremity. 

Name  the  bones. 

The  clavicle,  scapula,  humerus,  radius,  ulna,  scaphoid,  semi- 
lunar, cuneiform,  pisiform,  trapezium,  trapezoid,  os  magnum,  unci- 
form, five  metacarpal,  and  fourteen  phalangeal  bones. 
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Describe  the  clavicle. 

It  is  a  long  bone,  curved  like  the  italic  letter  /,  its  outer  third 
flattened  from  above  downward,  and  concave  anteriorly ;  the  inner 
two-thirds  are  cylindrical  and  convex  anteriorly,  and  it  extends 

Fig  33. 


almost  horizontally  between  the  sternum  and  scapula,  the  two  ex- 
tremities being  respectively  termed  the  sternal^  and  acromial^. 

Describe  the  chief  points  presented  by  the  clavicle,  com- 
mencing at  the  outer  extremity. 

The  upper  surface  has  impressionSy  that  in  front  for  the  deltoid,^ 
that  behind  for  the  trapezius;  at  the  outer  end  is  a./acet^  articu- 
lating with  the  acromium  process  of  the  scapula ;  at  the  posterior 
border,  beneath,  i^  the  conoid  tubercle*  just  above  the  coracoid 
process  of  scapula,  for  the  conoid  ligament ;  extending  from  the 
tubercle,  forward  and  outward,  nearly  to  the  outer  end  of  the 
anterior  border  is  the  oblique  line  for  the  trapezoid  ligament ;  occa- 
sionally at  the  centre  of  the  anterior  border  of  the  outer  third  is 
the  deltoid  tubercle.  The  under  surface  of  the  middle  portion  pre- 
sents the  subclavian  groove^  for  the  same  named  muscle — here 
appears  the  nutrient  foramen  directed  outward ;  the  inner  third  of 
the  superior  border  bears  an  impression  for  the  sterno-mastoid 
muscled  (A,  Fig.  33),  while  the  inner  half  of  the  anterior  margin 
has  another  impression  for  the  pectoralis  major  muscle.  Beneath 
the  posterior  border  of  the  sternal  end  is  the  rhomboid  impression,^ 
for  the  rhomboid  or  cos  to-clavicular  ligan^ent.  The  sternal  end^ 
is  triangular  in  form,  its  inner  surface  for  articulation  with  the 
sternum,  this  surface  being  continuous  with  a  facet  beneath,  for 
articulation  with  the  first  costal  cartilage. 
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Give  its  development. 

By  two  centres;  one  for  the  shaft  earliest  in  the  body  (thirtieth 
day) ;  one  for  sternal  end  (eighteenth  to  twentieth  year) ;  uniting 
about  the  twenty-fifth  year. 

Give  the  muscular  attachments. 

Sterno-cleido-mastoid,  trapezius,  pectoralis  major,  deltoid,  sub- 
clavius,  sterno-hyoid,  and  platysma. 

Describe  the  scapula. 

The  shoulder-blade,  a  large,  flat,  triangular  bone,  extends  from 
the  first  to  the  eighth  ribs  on  the  back  and  side  of  the  thorax,  its 
posterior  margin  lying  nearly  parallel  to,  and  one  inch  from  the 
spinous  processes  of  the  vertebrae. 

The  venter  (anterior  surface)  or  mbacapular  fosm^  is  concave, 
presents  some  transversely  oblique  ridges  ^,  ^,  ^,  for  the  tendinous 
intersections  of  the  subscapular  muscle,  and  a  marginal  surfa^'^ 


Fig.  34. 


FiQ.  35. 


along  the  inner  border — triangular  above  and  below,  linear  between 
— for  the  serratus  magnus  muscle.  The  angle  is  the  transverse 
depression  at  its  upper  part  where  the  fossa  is  deepest. 

The  dcyraum^  (posterior  surface)  (Fig.  35)  is  divided  by  a  promi- 
nent bony  ridge,  the  spine^^,  affording  attachment  to  the  deltoid 
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and  trapezius  muscles  and  ending  in  the  acromion  process  ",  into  the 
supra-^  and  if\fra-9pitiatw?  fossa,  for  the  origin  of  similarly  named 
muscles;  in  the  latter  is  the  nutrient  foramen^.  The  external 
border  presents  a  niarg'uial  surface,  divided  by  the  oblique  Hue  at 
the  junction  of  the  lower  and  middle  thirds,  into  two  surfaces,  the 
lower  for  the  teres  major,  the  upper  for  the  teres  minor  muscle; 
about  the  junction  of  the  middle  and  upper  thirds  of  this  border 
is  a  groove  for  the  dorsalis  scapulae  vessels.  The  8j)ine  posteriorly 
presents  a  triangular  sur/ace^^,  over  which  j)lay8  the  trapezius 
muscle. 

The  acrimion process^^  (summit  of  the  shoulder)  is  a  triangular 
Battened  process,  curving  outward,  forward,  and  upward,  to  over- 
hang the  glenoid  fossa;  giving  attachment  along  its  outer  margin 
to  the  deltoid;  its  inner  margin,  the  trapezius;  by  its  apex  to  the 
coraco-acromial  ligament;  and  having  on  its  inner  margin,  behind 
the  apex,  an  articular /oce^*  (Fig.  34)  for  the  clavicle. 

Describe  the  coracoid  process  of  the  scapula. 

The  ciyracoid jirocess^  (Fig.  34)";  (Fig.  35)  (like  a  crow's  beak) 
rises  by  a  broad  base  from  the  upper  part  of  the  neck  of  the 
scapula,  curving  over  the  inner  upper  part  of  the  glenoid  cavity. 
To  the  anterior  margin,  near  the  tip,  is  attached  the  pectoralis 
minor  muscle,  and  from  its  apex  arise  the  short  head  of  the  biceps 
and  the  coraco -brachial  muscle.  To  the  inner  side  of  the  root  is  a 
rough  impression  for  the  conoid  ligament,  whence  runs  obliquely 
forward  and  outward  on  its  upper  surface  a  ridge  for  the  trapezoid 
ligament. 

Describe  the  scapular  borders. 

The  superior  border' — the  shortest — presents,  at  the  base  of  the 
coracoid,  the  suprascapular  notch^  (1^'g-  35),  becoming  a  foramen 
when  the  transverj^eTTgament  is  in  situ,  through  which  piisses  the 
suprascapular  nerve,  above  which  passes  the  suprascapular  artery; 
from  the  border,  just  internal  to  the  notch,  arises  the  omo-hyoid 
muscle.  The  axillary  border^ — the  thickest — presents  just  below 
the  glenoid  fossa  a  rough  surface^  for  the  long  head  of  the  triceps 
muscle,  succeeding  which  is  a  longitudinal  groove  for  part  of  the 
subscapular  muscle.    The  vertebral  border  • — the  longest  —presents 
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an  anterior  lip  for  the  serratus  magnus  muscle,  &  posterior  lip  for  the 
supra-  and  infra-rspinatus  muscles,  and  an  intermediate  space  for  the 
levator  anguli  scapulae  above,  for  the  rhomboideus  minor  from  the 
edge  of  the  triangular  base  of  the  spine,  and  for  the  fibrous  arch  of 
the  rhomboideus  major  muscles  below. 

Give  the  points  of  interest  connected  with  the  angles. 

The  superior  angle  *  (Fig.  34)  affords  partial  attachment  to  the 
serratus  magnus,  to  the  levator  anguli  scapulse,  and  supra-spinatus 
muscles.  The  inferior  angle''  (Fig.  35)  affords  attachment  to  the 
teres  major  muscle,  part  of  the  serratus  magnus,  and  (at  times)  a  few 
fibres  of  the  latissimus  dorsi.  The  external  angle  or  head*  presents 
a  shallow  pyriform  glenoid  fossa  ^^  (Fig.  34)  for  the  head  of  the 
humerus,  deepened,  in  the  fresh  state,  by  the  glenoid  ligament 
attached  around  its  circumference,  from  the  upper  part  of  which 
the  long  head  of  the  biceps  flexor  cubiti  arises.  The  neck^  (Fig. 
35)  is  the  slightly  depressed  surface  surrounding  the  head ;  the 
aw^aigfly^neck  is  well  posterior  to  the  head,  passing  through  the 
suprascapular  notch*-*  (Pig.  35). 

How  ^  this  bone  developed  ? 

By  aesfen  centres ;  one  for  body  (second  foetal  month) ;  two  for 
coracoid  (one  at  first  year,  one  at  fifteenth  to  seventeenth  year); 
two  for  acromion;  one  for  vertebral  border;  one  for  inferior  angle 
(all  these  last,  fifteen  to  seventeen  years) ;  coossification  (twenty- 
two  to  twenty-five  years). 

Give  the  muscular  attachments. 

Subscapular,  supra-  and  infra-spinatus,  deltoid,  trapezius,  omo- 
hyoid, serratus  magnus,  levator  anguli  scapulae,  rhomboideus  minor 
and  major,  triceps,  teres  minor  and  major,  biceps,  coraco-brachial, 
pectoralis  minor,  platysma,  occasionally  latissimus  dorsi. 

The  Arm. 

Describe  the  chief  processes  and  the  general  character- 
istics of  the  humerus. 

This,  the  only  arm  bone,  articulates  above  with  the  scapula, 
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below  with  the  ulna  and  radius.  The  upper  extremity,  the  AeacP, 
nearly  hemispherical,  facing  upward,  inward,  and  slightly  back- 
ward, forms,  with  the  glenoid  fossa  of  the  scapula, 
the  shoulder  or  scapulo-humeral  joint.  Best  marked 
superiorly  is  the  constriction  called  the  anatomical 
nec^,  indicating  the  capsular  attachment  above; 
external  to  the  head  is  the  greater  tuberosity*  with 
three  facets  for  the  supra-  and  infraspinatus  and 
teres  minor  muscles ;  in  front,  directed  inward  and 
forward,  is  the  /esser  tuberositi^  for  the  subscapular 
muscle ;  commencing  between  these  two  projections, 
and  extending  for  the  upper  third  of  the  bone,  is 
the  bicipital  groove,  passing  obliquely  downward  and 
inward,  lodging  the  long  head  of  the  biceps  muscle; 
into  the  anterior  lip '  of  this  groove  is  inserted  the 
pectoralis  major  muscle,  into  the  posterior  lip^  the 
latissimus  dorsi  and  teres  major;  while  about  the 
centre  of  the  inner  border  of  the  bone  is  a  rough 
impression  for  the  coraco-brachial  muscle,  just  below 
which  is  the  m^jrienl.canal^^,  directed  downward. 
The  constriction  beneath  the  tuberosities  is  called 
the  surgical  neck.  The  shaft,  cylindrical  above,  pris- 
iDoid  and  flattened  below,  presents  upon  the  mid- 
dle of  its  outer  surface  a  roughnes^  for  the  deltoid  '^l| 
muscle,  and  below  it,  winding  from  behind  forward 
and  downward,  on  the  back  of  the  bone,  is  the  7nus- 
cfilo-spiral groove,  for  the  musculo-spiral  nerve  and  superior  profunda 
artery,  internal  and  external  to  which  arise  the  inner  and  outer 
heads  of  the  triceps  muscle.  The  lower  extremity  presents  an  inner^* 
(very  prominent)  and  an  outer  condyle^^,  extending  from  each  of 
which,  upward  on  the  shaft,  are  the  internaP^  and  external  condyloid  ** 
ridges^^ ;  from  the  external  ridge  arise  the  external  lateral  ligament 
2iTL^  extensor  and  supinator  m\xsc\Q^  \  from  the  inner  condyle  and 
ridge  arise  the  internal  lateral  ligament  and  the  flexor  and  round 
pronator  muscles.  IVojecting  from  the  lower  front  portion  of  the 
outer  condyle  is  the  radial  Jiead^^  (capiiellum),  for  the  head  of  the 
radius;  while  internal  to  this,  extending  from  the  anterior  to  the 
posterior  surface  of  the  bone,  is  the  pulley-like  trochlear  surfajce^^ 
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for  the  greater  sigmoid  cavity  of  the  ulna.  The  coronoid  fossa  "  in 
front  of  the  trochlea  receives  the  coronoid  process  of  the  ulna 
during  flexion  of  the  forearm,  while  the  olecr arum  fossa,  similarly 
placed  behind,  accommodates  the  tip  of  the  olecranon  during 
extension. 

How  is  the  humerus  developed  ? 

By  seven  centres :  one  for  shaft  (fifth  foetal  week) ;  one  for  head 
(first  to  second  year) ;  one  (sometimes  two)  for  tuberosities  (second 
to  third  year;  by  fifth  year  the  centres  for  head  and  tuberosities 
have  coossified) ;  one  for  radial  head  (second  year) ;  one  for  internal 
condyle  (fifth  year) ;  one  for  trochlea  (twelfth  year) ;  one  for 
external  condyle  (thirteenth  to  fourteenth  year).  The  lower 
centres  are  all  coossified  with  the  shaft  by  the  sixteenth  or  seven- 
teenth year  except  that  for  the  internal  condyle,  which  unites  at 
eighteen  years,  while  the  head  unites  at  the  twentieth  year. 

Give  the  muscular  attachments. 

The  supra-  and  infra-spinatus,  teres  minor,  subscapular,  pecto- 
ralis  major,  latissimus  dorsi,  teres  major,  deltoid,  coraco-brachial, 
brachialis  anticus,  triceps,  subanconeus,  pronator  radii  teres,  flexor 
carpi  ulnaris,  palmaris  longus,  flexor  digitorura  sublimis,  flexor 
carpi  radialis,  supinator  longus,  extensor  carpi  radialis  longior  and 
brevior,  extensor  communis  digitorum,  extensor  minimi  digiti, 
extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis. 


The  Forearm. 

Describe  the  ulna. 

This,  the  inner  forearm  bone\  longer  than  the  radius,  forms  the 
greater  part  of  the  articulation  with  the  humerus,  while  it  is 
excluded  from  the  wrist-joint  by  the  interarticular  fibro-cartilage. 
Its  upper  extremity  forms  the  point  of  the  elbow.  The  olecranon 
/?roce««*  presents  upon  its  anterior  part  a  saddle-shaped  articular 
surface  which,  with  its  continuation  on  the  coronoid  process,  is 
the  greater  sigmoid  cavity'^  for  the  trochlea  of  the  humerus ;  continu- 
ous with  this  upon  the  outer  side  is  the  leaser  sigmoid  cavity  ^  for  the 
head  of  the  radius ;  to  the  posterior  surface  is  attached  the  triceps 
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tendon,  and  the  apex  is  accommodated  by  the  olecranon  fona  ol 
the  humerus  during  exteuaiou.  Projecting  fornard  below  the  ole- 
cranon is  the  eoronoid  proces/',  fitting  into  the  same 
namedfosBaof  thehumerus  during  flexion, ite upper  '"''  ^' 
BOrface  forming  part  of  tbe  greater  sigmoid  cavity ; 
it  presents,  where  it  joins  the  shad,  a  tubercle  for 
tbe  oblique  ligament,  and  a.  rough  imprettum  for  the 
bracbialis  anticus  muscle  above  and  internally.  At 
the  front  la  a  sm&ll  eminence  for  the  flexor  sublimis 
digitorum,  whence  descends  &  ridge  for  the  pronator 
radii  teres.  The  fkaf^,  large  and  prismatic  above, 
smaller  and  rounded  below,  has  on  its  anterior  sur- 
face tbe  nutrient  foramen,  directed  upward,  and  by 
its  external  »harp  border'  affords  attachment  to  the 
interosseus  ligament.  The  lower  carpal  extremity, 
or  headf,  articulating,  by  its  outer  surface,  with  the 
sigmoid  cavity  of  tbe  radius,  and,  by  its  lower,  with 
the  trian^lar  fibro-cartilage.  baa  projecting  inter- 
nally and  Biehind,  the  tttjloidproce*^,  to  whose  apex 
is  attached  the  internal  lateral  ligament,  to  a  de- 
preaaion  at  its  base  the  fib ro- cartilage ;  upon  the 
posterior  surface  is  a  groove  for  the  tendon  of  the 
nl  no-carpal  extensor. 
Hov  is  tiiu  bone  developed  t 

By  three  centres;  one  for  shall  (eighth  fmtal  week);  one  for 
head  (fourth  year);  one  for  olecranon  (tenth  year,  joining  shaft 
at  sixteenth  year) ;  bead  coSssified  with  shaft  by  twentieth  year. 

Give  the  miuciilar  attachmenta. 

Triceps,  anconeus,  flexor  carpi  alnajis,  bracbialis  anticus,  pro- 
nator radii  teres,  flexor  suhlimis  and  profundus  digitorum,  flexor 
longUB  pollicis  (occasionally),  pronator  quailratus,  flexor  and 
extensor  carpi  ulnaris,  anconeus,  supinator  brevi.i,  eit«nsor  o<wis 
metacarpi  and  secundi  internodii  pollicis,  and  extensor  indicia. 

Describe  the  radios. 

Shorter  than  the  ulna,  situated  upon  the  outer  side  of  the  fore- 
ann,  with  a  small  upjier  extremity,  forming  only  a  small  jiurt  of 
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the  elbow-joint,  its  lower  end  is  large,  forming  the  chief  part  of 
the  wrist-joint.  It  is  slightly  curved,  and  of  a  prismatic  form. 
The  head^^  (upper  extremity)  is  cylindrical,  with  slightly  cupped 
upper  surface,  articulating  with  the  radial  head  of  the  humerus, 
by  its  sides,  with  the  lesser  sigmoid  cavity  of  the  ulna  and  the 
orbicular  ligament  by  which  it  is  embraced;  the  constriction 
beneath  the  head  is  the  neck  *^ ;  below,  and  to  the  inner  side,  is  the 
tuberosity^^,  rough  toward  its  posterior  margin  for  the  biceps  tendon, 
smooth  in  front  for  a  bursa;  the  sha/t^^  is  prismoid,  curved  out- 
ward, smaller  above  than  below,  having  a  sharp  internal  interosseous 
border'*  for  the  interosseous  ligament,  with  the  mdrient  foramen 
directed  upward  at  the  junction  of  the  middle  and  upper  thirds  of 
the  anterior  surface. 

The  lower  carpal  extremity  *^  has  on  its  lower  face  an  artictikbt' 
surface  divided  by  a  slight  ridge  into  two  facets  for  the  .semilunar 
and  scaphoid  bones ;  upon  its  inner  side  the  shallow  sigmpidxcmty 
for  the  ulnar  head ;  externally  the  styloid  process^^  giving  attach- 
ment by  its  apex  to  the  external  lateral  ligament,  by  its  base  to  the 
supinator  longus  muscle;  and  on  its  posterior  and  external  convex 
surfaces  are  five  grooves  for  the  extensor  tendons. 

How  is  this  bone  developed  ? 

By  three  centres;  one  for  shaft  (eighth  foetal  week);  one  for 
carpal  extremity  (second  year);  and  one  for  head  (fifth  year, 
joins  shaft  at  puberty) ;  bone  coossified  by  about  twentieth  year. 

Give  the  muscular  attachments. 

The  biceps,  the  supinator  brevis,  flexor  digitorum  sublimus  and 
longus  pollicis,  pronator  quadratus,  the  extensor  ossis  metacarpi 
and  primi  internodii  pollicis,  pronator  radii  teres,  and  supinator 
longus. 

The  Hand. 

Into  what  segments  is  the  hand  divided  ? 

^Into  the  carpus  (eight  bones);  metacarpus  (five  bones);  and 
/  phalanges  (fourteen  bones) ;  total,  twenty-seven  bones. 
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Describe  the  arrangenieiit  of  the  carpal  bones. 

They  are  placed  in  two  rows  of  four  each;  thus,  eDumeratin;; 
from  the  radial  to  the  ulnar  side,  wilh  patm  upward;  First,  or 
proximal r(yuj :  scaphoid',  semilunari,  Cuneiforms  pisiformp. 

Second, or rfwta/ row:  trapezium', trapezoid',*,  09 magnum',  uoci- 
formo. 

FiQ.  3S. 


With  how  many  bones  does  each  articulate  1 

Scaphoid,  five;  semilunar,  five;  cuneiform,  three;  pisiform, 
one;  trapezium,  four;  trapezoid,  four;  oa  magnum,  seven;  unci- 
fi)rm,  five;  total,  thirty-four. 

Desoribe  the  chief  peculiarities  of  eaoh  bone, 

TXia  tcaphoid'  (boat-ahaped)  has  on  the  thumb  side  a  tuberosity, 
a  transverse  groove  on  the  dorsum  parallel  to  the  convex  articular 
surface  fur  radius ;  facets  for  os  magnum  and  semilunar  bones  on 
its  inner  lower  face ;  on  ita  lower  for  the  trapezium  and  trape- 

Tbe  Kmilunar^  (half-moon)  presents  a  convex  facet  above  for 
radius;  on  ita  outer  face  a  semilunar  facet  for  scaphoid;  on  its 
lower,  a  concave  one  for  oa  magnum ;  a  ((uadriiateral  one  on  the 
inner  face  for  cuneiform. 

The  cuneiform"  (wedge-ahaped)  has  an  oval  facet  in  front  for 
pisiform;  one  external  for  Bemiluuar;  aa  inferior  concave  facet  fur 
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unciform;  a  superior  convex  facet  for  interarticular  fibro-carti- 
lage. 

The pisi/ormP  is  rounded,  with  one  ovoidal  facet  for  cuneiform. 

The  trapezium^  is  obliquely  grooved  on  its  palmar  surface  for  the 
tendon  of  the  flexor  carpi  radial  is ;  superiorly  is  a  concave  facet 
for  scaphoid ;  below,  a  saddle  shaped  one  for  thumb-metacarpal ; 
internally,  one  large  concave  facet  for  trapezoid,  and  a  smaller  for 
second  metacarpal. 

The  trapezoids  is  wedge-shaped,  apex  palmar,  has  four  articular 
surfaces  touching,  separated  by  sharp  edges,  the  external  for 
trapezium;  inferior  (like  a  ridge-roof),  for  second  metacarpal; 
internal,  for  os  magnum ;  superior,  for  scaphoid. 

The  OS  magnum^  has  superiorly  a  convex  head  for  scaphoid  and 
semilunar,  a  neck  and  body ;  below,  facets  for  three  metacarpal 
bones ;  externally,  one  for  trapezoid ;  internally,  one  for  unciform. 

The  unciform^  is  triangular,  has  a  sigmoid  internal  articular 
facet  for  cuneiform ;  two  facets  below  for  fourth  and  fifth  meta- 
carpals ;  one,  external,  for  os  magnum ;  from  the  palmar  surface 
projects  the  curved  unciform  process. 

When  do  these  bones  ossify  ? 

Os  magnum  and  unciform,  during  first  year ;  cuneiform,  third 
year;  trapezium  and  semilunar,  fifth  year;  scaphoid,  sixth  year; 
trapezoid,  during  eighth  year ;  pisiform,  about  twelfth  year. 

(The  muscular  attachments  to  the  carpal  and  tarsal  bones  will 
be  given  under  the  Muscular  System.) 

Describe  the  metacarpal  bones. 

They  are  five  long  bones,  with  shaft,  head,  and  base.  The  first 
metacarpal  (sometimes  considered  a  phalanx)  is  shorter,  has  only 
one  facet  on  base,  and  has  one  ossific  centre  for  shaft  (eighth  foetal 
week),  and  one  for  base  (third  year).  The  second  metacarpal  has 
four  facets  on  base  for  trapezium,  trapezoid,  os  magnum,  and  third 
metacarpal ;  it,  in  common  with  the  rest,  has  one  ossific  centre  for 
shaft  (eighth  foetal  week),  and  one  for  head  (third  year;  they 
coossify  by  twentieth  year).  The  third  metacarpal  articulates  only 
with  the  OS  magnum,  on  the  ulnar  side  has  two  small  facets  for 
fourth  metacarpal,  a  single  facet  on  the  radial  side  for  second 
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icetacarpal,  and  the  outer  angle  of  its  base  is  much  prolonged. 
The  fourth  metacarpcU  has  two  facets  for  unciform  and  os  magnum, 
a  single  facet  on  ulnar  side  for  fifth  metacarpal,  and  two  small 
ones  on  radial  side  for  third  metacarpal.  The  fifth  metacarpcU 
articulates  with  unciform  by  a  concavo-convex  facet,  has  only  a 
lateral  facet  on  the  radial  side  for  fourth  metacarpal,  and  on  the 
ulnar  side  a  prominent  tubercle  for  the  extensor  carpi  ulnaris 
tendon. 

Describe  the  phalanges. 

Fourteen  in  number — three  for  each  finger,  two  for  thumb — ^they 
are  long  bones,  having  a  sbiift,  base,  and  condyles,  except  those  of 
the  distal  row.  The  bases  of  first  row,  cup;shapcd,  articulate  with 
heads  of  the  metacarpals ;  those  of  second  and  third  have  a  double 
concavity,  separated  by  a  median  ridge,  and  articulate  with  the 
condyles  of  the  row  above ;  the  distal  extremities  of  the  ungual 
phalanges  have  rough,  horse-shoe  shaped  tubercles  on  their  palmar 
surfaces  for  attachment  of  the  pulp  of  the  finger ;  they  ossify  by 
one  centre  for  the  shafl  (eighth  foetal  week),  and  one  for  base  (third 
to  fifth  year) ;  uniting,  from  eighteen  to  twenty  years. 
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The  Thigh. 
Describe  the  femur. 

It  is  the  longest  bone  of  the  skeleton,  and  inclines  toward  i!s 
fellow  to  bring  the  knee-joint  near  the  centre  of  gravity  during 
walking,  this  obliquity  being  greater  in  the  female,  from  the  breadth 
of  the  pelvis,  and  in  a  short  than  a  tall  person  of  either  sex. 

The  head^y  forming  rather  more  than  a  hemisphere,  directed 
upward,  inward,  and  forward,  has  behind  and  below  its  centre  an 
ovoid  depression  for  the  ligamcntum  teres.  The  w^c^'*,  joining  the 
head  with  the  shaft,  is  flattened  and  pyramidal ;  in  the  adult  male 
it  forms  an  obtuse  angle  with  the  shaft;  in  the  female  it  approaches 
a  right  angle;  in  very  old  and  debilitated  subjects  its  direction 
becomes  horizontal.    The  ff^eat  trochanter*  is  a  large,  irregular. 
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quadrilateral  eminence,  directed  upward,  outward,  and  backward, 
marked  on  its  external  surface  by  a  diagonal  line  for  the  gluteus 
medius ;  below  and  behind  this  is  a  smooth  surface  for  a  bursa 
beneath  the  gluteus  maximus ;  in  front,  from  above  downward,  are 

inserted  the  internal  obturator  and  gemelli  muscles, 
the  pyriformis,  and  the  gluteus  minimus ;  upon  its 
inner  surface  is  the  digital  fossa  for  the  tendon  of 
the  obturator  internus  muscle. 

The  lesser  trochanter^ J  small  and  conical,  projects 
from  the  lower  back  part  of  the  base  of  the  neck, 
receiving  the  insertion  bf  the  psoas  muscle  above, 
and  the  iliacus  below. 

The  anterior^  and  posterior  intertrochanteric  lines 
connect  these  processes,  the  latter  being  the  more 
prominent,  while  to  the  former  is  attached  the  an- 
terior portion  of  the  capsular  ligament.  Extending 
from  the  middle  of  the  posterior  intertrochanteric 
line,  for  about  two  inches  down  the  shaft,  is  the 
linea  quadrati  for  the  quadratus  femoris  muscle. 

The  sha/fj  broad  and  cylindroid  at  either  ex- 
tremity, narrow  and  triangular  in  the  centre,  slightly 
curved  forward,  has  its  nutrient  foramen  at  the  junc- 
tion of  the  middle  and  lower  thirds  of  its  posterior 
surface,  directed  upward;  and  from  its  anterior 
surface  arise  the  crureus  and  subcrureus  muscles. 

The  linea  aspera,  a  prominent  longitudinal  ridge 
occupying  the  middle  third  of  the  posterior  sur- 
face, has  an  external  and  an  internal  lip,  and  an 
intermediate  space;  above,  it  divides  into  three 
lines,  one  directed  upward  to  base  of  greater,  one  to  base  of  lesser 
trochanter,  a  third,  the  most  internal  continuous  with  the  anterior 
intertrochanteric  line,  forming,  with  it,  the  spiral  line^,  while  below 
the  linea  aspera  bifurcates  to  inclose  the  smooth  popliteal  space,  the 
inner  division  grooved  for  the  femoral  vessels.  In  general  terms, 
this  line  and  its  subdivisions  have  attached  the  following  muscles: 

fthe  vastus  internus  and  exteruus,  the  pectineus,  the  three  adduc- 
^tors,  the  biceps  and  gluteus  maximus. 

Of  the  two  condyles,  the  internal^  is  the  longer  by  about  half  an 
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inch,  to  bqng  both  condyles  on  the  same  horizontal  plane  in  the 
normally  oblique  position  of  the  femur;  above  each  condyle, 
behind,  is  a  depression  for  the  gastrocnemius  (above  the  external  the 
plantar  muscle  also  originates) ;  separating  them  is  the  intercon- 
dyloid  notch,  to  whose  sides  are  attached  the  crucial  ligaments ;  in 
front,  the  condyles  form  a  continuous  cartilaginous-covered  articu- 
lar surface ;  the  outer,  as  well  as  the  inner  condyle,  presents  a  tube- 
rosity^'^^  upon  its  free  surface  for  the  lateral  ligaments,  beneath 
which,  on  the  outer  condyle,  is  a  groove^^  for  the  tendon  of  origin 
of  the  popliteus  muscle;  above  the  internal  tuberosity  ^^  is  a  small 
tubercle  for  the  tendon  of  the  adductor  magnus. 

Give  the  development  of  the  femur. 

By  fixfijjentres ;  one  for  shaft  (fifth  fcetal  week) ;  one  for  condyles 
(ninth  foetal  month) ;  one  for  head  (end  of  first  year) ;  one  for  greater 
trochanter  (fourth  year) ;  one  for  lesser  trochanter  (thirteenth  to 
fourteenth  year);  all  coossified  by  twentieth  year  in  the  reverse 
order  of  their  appearance. 

Oive  the  muscular  attachments. 

The  three  glutei,  pyriformis,  two  obturators,  gemelli,  quadratus. 
psoas,  iliacus,  two  vasti,  biceps,  pectineus,  three  adductors,  crureus, 
subcrureus,  gastrocnemius,  plantaris,  and  popliteus. 


The  Patella. 

Describe  the  patella. 

It  is  flat,  triangular,  placed  at  front  of  the  knee-joint,  and,  being 
developed  in  the  quadricega  tendon,  is  considered  a  sesamoid  bone 
by  some ;  the  convex  anterior  surface  is  roughened ;  the  posterior 
surface  is  divided  by  a  vertical  ridge  into  two  smooth /ocefe  for  either 
femoral  condyle,  the  outer  being  the  broader  and  deeper ;  the  apex 
gives  attachment  to  the  ligamentum  patella ;  and  the  superior  and 
lateral  borders  to  the  rectus  femoris,  crureus,  and  vasti  muscles.  It 
is  developed  by  one  centre  (about  three  years) ;  the  muscular  attach- 
ments have  been  already  given* 
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Oeioribe  the  tibia. 

The  shin-bone,  situated  at  the  inner  front  part  of  the  Ic^,  is  only 
second  in  length  lo  the  femur ;  the  head'-',  or  upper  extremity,  is 
lai^  and  expanded  on  each  aide  into  two  lateral  tuberosities-', 
bearing  upon  their  upper  surfaces  smooth  coacBve  ovoidalfaeeU  for 
the  femoral  condyleu,  between  which  ie  the  vertical, 
bifid  tpine*  for  the  exlremitiee  of  the  semiluQar 
fibro-cartilages,  the  depressions  in  froDt  and  behind 
its  base  giving  origin  to  the  crucial  ligaments.  Be- 
low, mcdianallj,  in  front  of  the  head,  Js  tlie  tuber- 
"  ck'  for  the  ligamentum  patella;  separating  the 
tuberosities  behind  is  the  popliteal  notch,  giving 
attacbtoent  to  the  posterior  crucial  ligament;  on 
the  posterior  surface  of  the  inner  tube^)sity  is  a 
transverse  groove  for  the  insertion  of  the  semi- 
membranosus tendon;  upon  the  back  of  the  outer 
tuberosity,  fHcing  downward,  is  a./acet  for  the  head 
of  the  fihula;  running  obliquely  from  this  facet, 
downward  and  inward,  on  the  posterior  surface,  is 
the  oblique  line  for  the  popliteal  fascia,  parts  of  the 
Boleus,  flexor  Inngua  digitoram,  and  tibialis  posticus 
muscles;  just  below  the  line,  directed  downward, 
is  the  nutrient  canal,  the  largest  in  the  skeleton. 

The  prismoid  shaft'  has  three  borders,  of  which 
the  anterior,  called  crcit  or  ekin*,  and  the  external 
or  interoitemie  ridge,  for  the  interosseous  membrane, 
only  are  <if  importance.  The  t&wer  exlremiiy', 
smaller  than  the  upper,  has  an  inferior  concave 
surface  for  the  astragalus,  an  external  rough  trian- 
gular surface  for  articulation  with  the  fibula;  it 
is  grooved  posteriorly  for  the  flexor  longus  pollicis  tendon;  has 
projecting  downward,  internally,  the  internal  malkolwfi,  which 
articulates  by  ita  outer^urface  with  the  side  of  the  astragalus,  is 
grooved  behind  for  the  tibialis  posticus  and  flexor  longus  digitoram 
tendons,  and  has  att&ched  to  its  tip  the  internal  lateral  ligament. 
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How  is  this  bone  developed  ? 

By  three  centres :  One  for  shaft  (seventh  foetal  week) ;  one  for 
head  (at  birth) ;  one  for  lower  end  (second  year) ;  bone  coossified 
by  twentieth  year  (some  authors  say  twenty-fifth  year). 

Give  the  musoular  attachments. 

Semimembranosus,  tibialis  anticus  and  posticus,  biceps,  extensor 
and  flexor  longus  digitorum,  sartorius,  gracilis,  semitendinosus, 
popliteus,  soleus,  and  quadriceps  femoris. 

Besoribe  the  fibula  (peroneal  bone). 

It  is  long,  slender,  and  is  placed  externally  nearly  parallel  to 
the  tibia. 

The  head  ^^  or  upper  end  articulates  by  a  flattened  facet  with 
the  external  tibial  tuberosity',  and  is  prolonged  upward  behiud 
into  the  »fi^loid_jfracc88  for  the  biceps  tendon  and  the  external 
lateral  ligament;  below  and  behind  is  attached  the  long  external 
lateral  ligament. 

The  ehaf^f  triangular  and  twisted,  has  three  ridges,  the  internal 
or  interosseous  ridge  being  for  same-named  ligament;  about  the 
middle  of  the  anterior  internal  surface  is  the  nutrient  foramen 
directed  downward.  The  external  malleolus  "  forming  the  lower  ex- 
tremity, longer  than  the  internal,  articulates  by  its  inner  surface 
with  the  outgr  side  of  the  astragalus;  is  grooved  behind  for  the 
peroneus  longus  and  brevis  tendons;  to  its  summit  is  attached  the 
middle,  and  to  rough  depressions  in  front  and  behind  the  anterior 
and  posterior  fasciculi  of  the  external  lateral  ankle-ligament. 

Describe  its  development. 

By  three  centres;  One  for  shaft  (eighth  foetal  week);  one  for 
malleolus  (second  year) ;  one  for  head  (fourth  year) ;  bone  coossi- 
fied by  twenty-fifth  year,  but,  contrary  to  rule,  the  lower  epiphysis 
unites  first, 

Give  the  muscular  attachments. 

Biceps,  Boleus,  three  peroneals,  the  extensor  and  flexor  of  the 
great  toe,  and  extensor  longus  digitorum,  and  tibialis  posticus. 
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The  Foot 

Into  what  legments  are  the  bones  of  the  foot  divided  t 

Into  the  (anus  (7);  metatarsus  (5);  and  phalanges  (14);  total,  26 
bones. 

Vame  the  tarsal  bones. 

Calcaneom'  (oe  calcis),  astragaliis^,  cuboid*,  scaphoid^,  intemaP, 
middle^,  and  external^  caneiform. 

Oive  the  chief  pecnliarities  of  each  tarsal  bone. 

The  astragalus^  has  a  large  rounded  head*,  a  neck,  a  body^,  supe- 
riorly a  trochlear  sur/aee  broader  in  front  than  behind,  for  the  tibia, 
and  continuous  with  it  on  either  side  facets  for  the  internal  and 
external  malleolus;  the  under  surface  presents  two  articular /oocis 
— that  behind  for  the  calcis,  that  in  firont  partly  for  calcis  but 
chiefly  for  the  calcaneo-scaphoid  ligament — separated  by  a  groove 
for  the  calcaneo-astragaloid  ligament,  running  obliquely  forward 
and  outward;  it  articulates  with  the  tibia,  fibula,  os  calcis,  and 
scaphoid,  and  is  developed  by  one  centre  (seventh  foetal  month). 

The  08  calcii^f  the  largest  tarsal  bone,  forms  by  its  tuberosity^  be- 
hind the  heel,  has  a  groove  on  its  upper  surface  to  correspond  to 
that  of  the  astragalus;  behind  and  in  front  of  which  are  two  artic- 
uXslt  facets  for  the  same  bone:  on  the  inner  side  projects  the  susten- 
taculum tali  supporting  the  internal  articulating  surface ;  beneath 
this  process  the  inner  surface  of  the  bone  is  deeply  concave  for  the 
flexor  tendons,  plantar  vessels,  and  nerves ;  its  anterior  concavo- 
convex  surface  articulates  with  the  cuboid;  on  the  under  surface 
are  an  inner  and  outer  tuberosity;  it  articulates  with  the  astragalus 
and  cuboid,  and  is  developed  from  two  centres,  one  for  main  mass 
(sixth  foetal  month) ;  one  for  tuberosity  (tenth  year) ;  union  after 
puberty. 

The  cuboid  has  one  articular  surface  each  for  os  calcis,  external 
cuneiform,  the  fourth  and  fifth  metatarsals,  and  sometimes  the 
scaphoid;  upon  the  under  surface  is  a  deep  groove  for  the  peroneus 
longus  tendon,  and  behind  this  a  ridge  terminating  externally  in  a 
tuberosity;  it  is  developed  from  one  centre  (uinth  foetal  month). 
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The  leapluiid,  situated  interaally,  is  concave  behind  for  the  head 
of  the  astragalus;  is  convex  in  front  with  three /aceto  for  the  three 
cuneiforni  bones;  externally  ia  a/a<wf  for  theraboid;  and  intern- 
ally, I>elow,  is  tlie  tuberodty  for  part  of  the  pos- 
terior tibial  tendon;    it  'a  developed  from  one 
centre  (fourth  year). 

The  interaal  cune^or-m,  the  lai^est,  is  placed 
at  the  inner  side  of  the  foot,  has  its  base  down- 
ward, upon  which  is  the  tuberosity  for  part  of 
the  tendon  of  the  posterior  tibia!  muscle;  in 
front  is  a  kidney -shaped /ocef  for  first  meta- 
tarsal ;  externally  are  two/aeelt  for  the  second 
metatarsal  in  front,  the  middle  cuoeiform  be- 
hind; posteriorly  &  facet  for  the  scaphoid;  it 
is  developed  by  one  centre  {third  year). 

The  middle  cuneiform,  the  smallest,  has  its  base 
upward,  a  triangular  facet  in  front  for  second 
metatarsal,  another  behind  for  the  scaphoid; 
along  the  posterior  and  superior  borders  of  the 
inner  face  a,  facet  for  the  internal  cuneiform; 
and  externally  a  smooth  facet  for  the  external 
cuneiform ;  it  is  developed  by  one  centre  (fourth 
year). 

The  external  cuneiform  is  intermediate  in  size 
with  base  upward,  has  an  anterior  triangular /acei  for  third  meta- 
tarsal ;  another  posterior  for  the  scaphoid ;  two  upon  internal  sur- 
face for  second  metatarsal  and  middle  cuneiform;  and  two  upon 
outer  surface  for  fourth  metatarsal  and  for  cuboid: 
by  one  centre  (first  year). 
Describe  the  metatarBal  bones. 

These  five  long  bones  have  prismoid  slial^*,  anteriorly  a  head 
for  articulation  with  the  phalanges,  posteriorly  a  base  articulating 
with  the  tarsus  and  one  another. 

The  first  melataTsai  is  shorter,  much  stouter,  and  articulates  only 
with  the  internal  cuneiform:  developed  by  one  centre  for  thaft 
(seventh  foetal  week);  one  for  bate  (filth  year),  united  by  the 
twentieth  year. 
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The  second  metatarsal,  the  longest,  articulates  posteriorly  with 
the  middle  cuneiform,  and  laterally  with  the  other  cuneiforms, 
presenting,  therefore,  three  facets  on  base;  developed  by  one  centre 
(seventh  foetal  week)  for  shaft,  one  for  head  (third  year),  united  at 
twenty  years. 

The  third  metatarsal  has  a  faucet  on  base  for  external  cuneiform, 
two  on  its  inner  side  and  one  on  its  outer  for  the  contiguous  meta- 
tarsal ;  developed  like  second. 

The  fourth  metatarsal  articulates  behind  with  cuboid,  has  a  facet 
on  inner  side  divided  into  anterior  portion  for  third  metatarsal,  a 
posterior  for  external  cuneiform,  and  externally  one  facet  for  fifth 
metatarsal :   developed  like  second. 

The  fifth  metatarsal  has  a  triangular  oblique  surface  for  the 
cuboid,  continuous  internally  with  one  for  fourth  metatarsal ;  ex- 
ternally a  tubercular  eminence;  developed  like  second. 

Describe  the  phalanges. 

They  resemble  closely  those  of  the  hand,  except  that  they  are 
strongly  compressed  from  side  to  side,  instead  of  from  before  back- 
ward :  ossification  also,  similar  but  later.  Thus,  the  shaft  centres 
appear  from  two  to  four  months,  except  distal  at  seventh  fcetal 
week. 

THE  ARTICULATIONS. 

How  are  the  articulations  classed  1 

In  three  divisions  ;^\^narthroses,  immoval3le,  as  most  of  cranial 
articulations  ;  ^T/^m/^ar/Arose.^,  inc\ud\ng<%jnchondroses,  or  sym- 
phijscs,  yielding  (limited  motion),  as  those  between  the  vertebral 
bodies,  the  pubic  and  sacro-iliac  syraphysedli^^.  !Kllar/hros€s,  freely 
movable.  •. 

Into  what  classes  are  the  synarthroses  divided  ? 

'^'jSUitur.a.  vera,  consisting  of  itrteflocking^  serrations,  including 
three  sub-classes  of  S.  dentata,  when  the  bony  projections  are 
tooth-like,  as  the  inter-parietal  suture;  S.  serrata,  when  like  a  fine 
saw,  as  the  inter-frontal ;  S.  llmbosa,  when  the  edges  are  bevelled  in 
addition  to  dentation,  as  the  fron to-parietal. f  The  SiUura  notha  (false 
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sutures)  include  S.  squamosa,  formed  by  two  overlapping  bevelled 
edges,  as  the  squamo-parietal  suture ;  and  the  S.  harmonia,  mere 
apposition  of  roughened  surfaces,  as  the  two  superior  maxillary 
bones. 

2.  Schindelysis,  where  a  thin  edge  is  received  into  a  cleft  or  fissure, 
as  the  vomer  between  the  superior  maxillary  bones. 
Ol.        3.  Gomphosis,  the  insertion  of  a  conical  process  into  a  socket,  as 
tcotk  in  their  alveoli  (not  really  a  bony  articulation,  as  teeth  are 
not  bones). 

How  are  diaxthroses  classed  ? 

As  aith\  jrfi'uii  gjliiiing  joints — the  articular  processes  of  the  ver^ 
brae;  enarthroses,  ball-and-socket  joint — hip-  or  shoulder-joints: 
ginglymuSf  hinge-joint — elbow-joint;  diarthrosis  rotatoria,  or  lateral 
ginglymus,  a  pivot  turning  within  a  ring,  or  a  ring  on  a  pivot,  as 
the  superior 

What  varieties 

Flexion,  extension,  adduction,  abduction,  circumduction  (a  com- 
bination in  succession  of  the  four  preceding),  rotation,  and  gliding. 


\ 


s,  a  pivot  turning  within  a  ring,  or  a  ring  on  a  pivot,  as 

'ior  radio-ulnar  and  atlo-odontoid.  \'\yvt^Ajf\i^  (  IuaAU/xuj 

Eirieties  of  motion  do  joints  enjoy?'      -« —  '^*"  *  i  '  ^'  '  ^^  i 


What  structures  are  essential  to  the  formation  of  each  of 
V  the  three  classes  of  articulations  ? 
For  synarthroses,  two  or  more  bones,  an  interposed  layer  of 
fibrous  tissue  (sutural  ligament)  or,  perhaps,  cartilage  (base  of    ;^       | 
the  skull) ;  symphyseSj  an  interposed  bond  of  fibrorcartilage,  with*>  ^;-%>-^ 
strong  bands  of  white  fibrous  tissue,  i,  e.y  ligaments  (ligaments  i  ft.W  \Jbc 
are  sometimes  composed  of  yellow  elastic  tissue,  as  the  liga-    li'^'iy.'l. 
menta  subflava  or  ligamentum  nuahsdfi^iarthroses,  two  or  more     F  w. 
cartilagioousHiOAted  surfaces  (r«daciag  friction),  sometimes  inter- 
articular  fibro-cartilages  to  deepen  joint  surfaces,  as  those  of  the 
knee- and  temporo-maxillary  joints,   ajcomplote^  fibreiM  e»pa«le^ 
and  often  additional  ligameatous  bands,  some  inter-articular,  i.  e., 
within  the  joint  cavity,  and  a  synovial  (uop(n»)  membrane  lining 
the  interior  of  the^ftpsnle,  but  not  extending  upon  the  cartilages; 
a  similar  membrane  also  forms  sacs  (buraw) outside  the  joints,  with 
which  they  often  communicate,  serving  to  reduce  friction  of  the 
tendoiw,  ligaments,  etc. ;  the  layer  of  boaeHijeueath  the  articular 
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cartilage  b  denaof,  contains  neither  Haversian  canals  nor  canali- 
culi,  and  has  larger  lacunae. 

What  is  the  rule  as  regards  the  nerve  supply  of  joints  ? 

y'  The  istesior  of  the  joint,  the  mmalci  moving  it,  and  the  sfaia 
over  their  insertions,  are  supplied  by  the  wimo  tpnak  or  trunks  of 
nerves  (this  explains  the  rnflar  rontragtinni  nf  ilim  inntjnintn) 

/Describe  the  vertebral  articulations. 
Formed  by  the  contiguous  surfaces  of  the  vertebral  bodies  and 
articular  processes,  their  ligaments  are  as  follows : 
'         An  intervertebral  coaaecting  fibro  cartilagey  between  the  bodies  of 

all  true  vertebrae,  except  the  atlas  and  axis. 
/.         An  anterior  common  Ugamenf  passing  medianally  over  the  fronts 

of  the  vertebral  bodies,  most  firmly  attached  to  their  margins. 
/.         K posterior  common  ligament,  similarly  disposed  behind. 

(  Short  intervertebral  ligaments ,  fibres  running  at  most  over  three 
vertebrae,  firmly  uniting  the  bodies  where  the  anterior  and  pos- 
terior common  ligaments  are  deficient^ 

Ligamenta   subflavi^  of  yellow  elastic    tissue,   connecting  the 
laminae. 

Supra-  and  inter-spinouSj  the  former  connecting  the  tips,  the  latter 
the  remainder  of  the  spinous  processes. 
>.         Capsular'^,  enclosing  the  articular  processes,  and  lined  with  syno- 
vial membrane. 
f^-'"   X,  Inter-trcuMversej  connecting  transverse  processes;  nerves,  spinal 

in  each  region ;  arteries,  vertebral  and  ascending  cervical  arteries 
in  neck,  intercostals  in  dorsal  region,  lumbars  in  loin. 

Describe  the  occipito-atloid  articulation. 

i    /  It  is  a  gmglymo-affchrodial  joint  formed  by  the  condyles  of  the 

'  occipital  bone  and  the  superior  articulating  processes  of  the  atlas. 

Its  ligaments  are, 
/.  An  anterior  occipito  atlantaP  (Fig.  42),  extending  from  the  an- 
terior margin  of  the  foramen  magnum  to  the  anterior  arch  of  the 
atlas,  about  one  inch  broad,  blending  on  either  side  with  the 
capsular  ligaments. 
/.  A  posterior  occipito-atlantal,  much  broader,  from  the  posterior 
margin  of  the  foramen  magnum  between  the  condyles,  to  the  pos- 
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t«ro^uperiorbwder  of  the  posterior  arch  of  the  allaa,  and  is  incom- 
plete on  each  aide  fortheiugresaof  the  vertebral  artery,  and  egress 
of  the  suboccipital  Derve. 

Two  eapiular  Ugamenli\  lined  withsynovial  membrane, aurround- 
ing  the  articular  Bur faces. 

Tuio  taierat(fit  anterior  oblique),  passing  ujiward  aiid  inward  fmm 
the  trana»er80  process  beyond  the  vertebral  foramen  to  the  inaer 
edge  of  the  jugular  foramen; 
tterve,  suboccipital ;  arUria,  from 
vertebral. 


Describe   the    atlo-axoidean 
points. 

The  lateral  joints  are  arthrndhi, 
that  Letweeii  the  atlaa  and  odon- 
toid proce»3  a  double  diarthroaia 
rutatoris.  The  ligaments  of  the 
lateral  juinta  aud  arches  are, 
J,  The  anterior  aUaato-nxoiilenn^, 
membranous,  passing  between  lower  front  border  of  atlas  to  front 
of  the  asis. 

The  posterior  atlant^axoidean,  stretching  betveen  the  postero- 
inferior  edge  of  the  ring  of  the  attaa  to  the  superior  edge  of  the 
arch  of  the  axis  behind  ;  it  is  pierced  on  each  aide  by  the  second 

Thean/erior'-'  anA  potterior  commiyn  ligaments  are  continued  over 
the  median  portions  of  the  above  to  the  occiput. 

Two   capiular^',   synoviftl-lined,   Burrounding   the    articulating 


The  ligaments  of  the  central  atlanto-axoidean  joints  are: 
The  tran^erse'  (Fig.  43),  extending  between  the  tuljetcleson  the 
inner  surface  of  each  lateral  mass  of  the  atlat ;  it  htrHfftftffoiiettf 
told  process  in  place,  and  between  the  two  is  a  synovial  membrane 
surrounded  by.  a  capeul',  the  oiloitto-lraiiiivene  joint ;  between  the 
odontoid  priccss  and  the  posterior  surface  of  the  anterior  arch  of 
the  atla'^,  is  the  atlo-odontDid  articulation,  surrounded  by  a  capanle 
lined  with  aynovial  membrane ;  pacing  upward  and  downward, 
are  two  strung  vertical  bands,  attuubed  above  to  the  cranial  surface 
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of  the  basilar  m;ir^ln  of  the  foramen  magnum,  below,  to  the  nppei 
half  of  the  hody  of  the  aiU,  forming  the  oedpiUi-axiodean  liga- 
BienP-*,  or  vertical  portion  of  the  crucial  ligament;  nerva,  all  these 
jointe  are  supplied  by  the  second  cervical  or  loop  between  it  and 
the  suboccipital ;  arUrief.  are  branches  of  vertebral. 

What  other  llgamenta  ooimeot  the  axis  and  oooipnt  t 

The  posterior  eommon  Bgamen^  extends  upward,  to  be  attached 
far  up  the  tweilar  ppacaw;  beneath  this  is. 

The  occipUo-eervkiil  or  cervko-batUar  Hgamait,  attached  above  to 
the  basilar  groove  of  the  occiput,  below,  to  the  third  cervical 

FiQ.  43.  FlO.  M. 


body  and  that  of  the  axis;  (next  comes  the  vertical  part  of  the 
crucial  already  described) ;  deepest  of  all  are  the, 

Oeripito-odonloul,  or  cliecl^,  extending  from  the  sides  of  the  apex  of^.^jj^,  J 
the  odontoid  to  inner  edge  of  the  auterjor  portion  of  the  occipital 
condyles,  while  strctrliing  between  the  odontoid  tip  and  the  under 
surface  of  the  basilar  process  close  to  the  foramen  magnum,  is  the 

Central  occipito-odwilmtl,  or  ligamentum  simpfmoriuia.  , 

SeBcribe  the  temporo-maxillary  articulation. 

The  mti)er  compartment  is  iwthiodial,  formed  by  the  glenoid 
fosaa  and  etninentia  articularis  of  the  temporal  bone  and  the  upper 
surface  of  the  fibfo^attHage ;  the  huver  i»  fciuglymoid,  between 
the  under  surface  of  the  fibro-cartilago  and  the  condyle  of  the 
lower  jaw.  The  ligaments  arecapnilar,  passing  between  maxillary 
and  temporal  bones  near  their  margins,  consisting  of  ligamentous 
fibres,  which  are  thicker  at  certain  parts,  and  are  described  as 
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'■■  Theextemal  lateral  ligamaU^,  attached  above  to  aearlj  the  whole 
length  of  the  lower  edge  of  the  zygoma  and  ita  tubercle,  below  to 
the  outer  side  of  the  neck  of  the  condyle  of  the  jaw. 

The  thort  iviemal  lateral  ligament,  extending  between  the  a^ae 
of  the  ephenojd  and  inner  edge  of  the  glenoid  foaga,  aa^  ridge 
on  the  inner  side  of  the  neck  of  the  condyle. 

The  long  internal  lateral  ligament,  stretching  between  the  spine 
of  the  aphatnd  and  the  forepart  of  the  tip  of  the  inferior  dental 
foramen. 

The  inter-arllmi!ar  Jibro-earUlage,  concavo-convex  on  the  upper 
eurface,  concave  obliquely  transversely  below,  dividing  the  joint 
into  two  separate  synovial  cavities. 

The  etglo-maxillan/  ligament',  eitending  from  the  styloid  proceas 
to  the  angle  of  ths  jaw,  is  really  a  process  of  the  deep  faacia; 
nerves,  the  masseteric  and  auricula-temporal  branches  of  the  infe- 
rior maxillary  nerve;  arferiet,  temporal,  middle  meningeal,  sac«nd- 
ing  pharyngeal,  posterior  auricular,  tympanic  branch  of  the 
internal  maxillary  and  lucending  palatine. 

Describe  the  coBto-vertebral  articalatioiu. 

These  are  each  formed  (1)  between  the  head  of  a  rib  and  the 
bodies-t»f  two  adjoining  vertebra  (except  first;  tenth,  eleventh, 
and  twelfth,  which  articulate  with  but  one  vertebra  each),  being 
ginyiyii*uid ;  and  (2)  between  the  tubMcla  of  each,  rib  (except 
eleventh  and  twelfth)  and  the  transverse -proeeas  of  a  vertebra, 
and  is  artkiadial. 

Deaeribe  tbe  costo-oentral  articalatioiu. 

Ginglymoid,  the  ligaments  are  (1) :  *'io-  *S. 

A  capsular  ligament*,  attached  all 
around  each  articular  surface,  the  syno- 
viid  lining  being  subdivided  into  two 
cavities  by  the 

InteT'arUetUnr,  or  ootlo-vertebral  Uga- 
Btent*,  passing  between  the  ridge  on  the 
head  of  the  rib  to  the  intervertebral 
fibro-cartilage. 

The  ttelUiU  Ugamml^,  arising  from  the 
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anterior  surface  of  the  neck  of  the  rib,  whence  the  fibres  radiate 
to  the  vertebra  next  above  and  below  to  the  one  the  rib  belongs 
to,  and  to  the  intervertebral  disk;  nerves y  anterior  branches  of 
spinal  nerves ;  arteries y  the  intercostals. 

Describe  the  costo-transverse  articulations. 

Arthrodial,  ten  in  number,  their  ligaments  are : 

Capsular,  attached  beyond  the  margins  of  the  articular  facets. 

Superior  costo-transvers^  (except  first  rib),  passing  between  upper 
border  of  neck  of  rib  to  lower  margin  of  transverse  process  of  the 
vertebra  above. 

Middle  costO'transversey  connecting  the  back  of  neck  of  rib  with 
the  contiguous  portion  of  transverse  process  of  vertebra  to  which 
rib  belongs. 

Posterior  cosio- transverse,  stretching  from  the  tip  of  transverse 
process  to  rough  projection  beyond  facet  on  the  tubercle  of  rib; 
nerves,  posterior  branches  of  dorsal  nerves;  arterieSy  intercostals 
and  posterior  spinal. 

Describe  the  (1)  costo-stemal  articulations,  (2)  the  connec- 
tion between  the  ribs  and  costal  cartilages,  and  (3)  the 
interchondral  joints. 

(1)  The  first  is  synarthrodinly  the  other  six  joints  are  ginglymoid. 

The  costal  (2)  cartUafjes  are  firmly  attached  to  the  cup-like  depres- 
sion at  the  end  of  each  rib,  and  by  the  periosteum  continued  over  to 
form  the  perichondrium ;  in  like  manner,  the  cartilage  of  the  first 
rib  unites  with  the  sternum.  The  cartilages  of  the  remaining  six 
ribs  are  bound  to  the  sternum  by  a, 

Complete  capsular  ligamenty  the  anterior  and  posterior  thicker 
segments  sometimes  described  as, 

Anterior  and  posterior  costosternal  ligaments.  Occasionally  there 
is  an  interarticular  ligamenty  notably  in  the  second  costal  joint, 
dividing  the  synovial  cavity  into  two. 

The  (3)  interchondral  articulations,  arthrodialy  are  usually,  but  not 
always,  found  between  the  edges  of  the  fifth  to  tenth  ribs,  inclusive, 
having  each  an  interchondral  liganifnt  and  a  capsular,  lined  with 
synovial  membrane  ;  they  are  commonly  found  only  from  the  sixth 
to  the  ninth  cartilages;    in   addition,  the   costo-xiphoid  ligcFtnmt 
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binds  the  xiphoid  cartilage  and  sixth  and  seventh  cartilages 
together;  nerves,  intercostals ;  arteries j  internal  mammary  or  its 
branches. 

Describe  the  ligaments  of  the  stemnm. 

All  three  segments  are  bound  together  by  the  so-called, 
Anterior  and  posterior  ligaments ,  with  a  layer  of  cartilage  between 
the  manubrium  and  gladiolus  (an  amphiarthrodial  joint,  that  be- 
tween ensiform  cartilage  and  gladiolus  being  synarthrodial). 

/i)escribe  the  sacro-vertebral  articulation. 
V   X      Similar  to  other  vertebral  articulations,  but  has,  in  addition, 
v/  >\Ht^The    sacro-lumbar    ligament,    extending    from     the    transverse 
processes,  pedicles,  and  body  of  the  fifth  lumbar  vertebra  to  the 
non-articular  portions  of  the  base  of  the  sacrum  and  periosteum 
of  the  contiguous  portions  of  ilium. 
V   fr'^'The  ilio'lumbar  ligament^  (Fig.  46),  extending  from  the  front 
^"        surface  and  back  of  the  tip  of  the  transverse  processes  of  the  fifth, 
and  lower  edge  and  front  surface,  the  transverse  processes  and 
pedicles  of  the  fourth  lumbar  vertebra,  to  the  back  part  of  the 
iliac  crest ;  nerves,  fourth  and  fifth  lumbar,  sympathetic ;  arteries, 
ilio-lumbar,  last  lumbar,  lateral  sacral. 

Describe  the  sacro-iliao  articulations. 

They  are  amphiarthrodial,  formed  between  the  auricular  surfaces 
of  the  ilium  and  sacrum,  and  have  the  following  ligaments  upon 
each  side,  in  addition  to  the  symphyseal  cartilage : 
,'.      The  anterior  sacra-iliac^  (Fig.  47),  from  the  first  three  pieces  of 

the  sacrum  to  the  ilium  above  the  great  sacro-iliac  foramen. 
(^       The  posterior  sarro-iliac'  (Fig.  46),  very  strong,  extending  be- 
tween back  of  the  sacrum  and  posterior  two  inches  of  the  iliac 
crest,  including  the  posterior  superior  spine. 

The  oblique,  stretching  between  the  third  transverse  tubercle  of 
the  sacrum  to  the  posterior  superior  iliac  spine. 
J^ .     Superior  and  inferior,  bands  of  fibrous  tissue  closing  in  the  joint 
above  and  below. 

The  interartlcular  (interosseous),  strongest  of  all,   consists  of 
numerous  ligamentous   bands    passing  between   the   contiguous 
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rough  nr&co  of  the  saenun  and  Uiam;  iktms,  Irom  posterior 
aacrai  and  Inmbo-aacral  coida;  aiieriet,  glateal,  ilio-lmnbar,  and 
aacial  spinal. 
Beteribe  the  liffament*  connecting  the  wenuii  and  iiebintLo 

bonei  on  each  lide. 

They  are  the, 

Greater  nero-idatie*,  thin,  triangnlar,   paaaing   from   posterior 
inferior  iliac  spine,  fourth  and  fifth  transverae  sacral  tubercles  and 


ler,  of  same  ehapf, 
and  coccvx,  and  the 


lower  lateral  margins  of  ajcrum  and  coccyx,  to  the  inner  maigin 

of  the  i— hinlji);  lilKjpM'*" 

The  ieuer   $acro-acialic',  posterior 
-  stretching  between  lateral  margins  of 
sphie  of  the  iechium. 

These  ligaments  convert  the  two  saoro-sciatic  notches  into  the 
greater  {by  lesaer  ligameni)  and  fetfer  \by  greaier  lignment)  sacro- 
Bciatic  foramina,  described  under  iliac  and  i^chiatic  bones. 
Describe  the  saoro-coocfgeal  arttcnlation. 
Amphiarihrodial,  its  ligaments  are, 
-^       An  inUrarticitltr  fihro-ciriil/igr,  lite  lU.it  of  a  vertebra. 
J       AnoTt^morMCfv-eocc^;/;!!/,  a  continuation  of  tbe  anterior  common 
vertebral. 
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i  •  A  posterior  scuro-coccygeal,  a  continuation  of  the  posterior  com- 
mon vertebral. 
-2..  Inter-corntial  B.nd  inter-transuerse  bands,  connecting  parts  of  same 
name ;  nerves,  anterior  and  posterior  branches  of  the  fifth  sacral 
and  coccygeal,  posterior  division  of  fourth,  and  probably  second 
and  third  sacral ;  arteries,  lateral  and  median  sacral. 

Describe  the  pnbic  articulation. 

'       Amphiarthrodial,  between  the  two  pubic  bones ;  its  ligaments  are 

An  inter osseus  fibro  cartilage. 
X'   A  suprapubic,  extending  along  crest  of  pubes  on  each  side, 
blending  with  fibro- cartilage. 
/.  A  posterior,  little  more  than  periosteum. 

/.   An  anterior,  thick,  strong,  decussating,  attached  to  contiguous 
portions  of  body  and  rami. 
1^  An  inferior,  or  sub-pubic,  arched,  filling  up  angle  between  pubic 
rami ;  nerves  and  arteries  of  no  special  moment. 

The  obturafor  ligament  is  a  fibrous  membrane  filling  the  same 
named  foramen,  except  at  upper  outer  part. 

Describe  the  sterno-clavicular  articulation. 

An  arthrodiai ^oint  formed  between  the  sternal  end  of  the  clavicle, 
and  the  sternum  and  cartilage  of  the  first  rib,  having  an  inter- 
articular  fibro-cartilage  usually  dividing  the  joint  into  two  distinct 
synovial  sacs ;  its  ligaments  are, 

A  capsular  (usually  described  as  anterior,  posterior,  etc.)  passing 
between  the  articular  margins,  and  firmly  connected  with  the  fibro- 
cartilage. 

The  inter-clavicular,  passing  from  the  posterior  superior  angle  of 
the  inner  extremity  of  each  cla,vicle,  and  attached  to  the  sternum 
between. 

The  rhomboid,  or  costo-clavicular,  stretching  from  the  upper 
border  of  the  first  costal  cartilage  to  the  rhomboid  impression  of 
the  clavicle;  nerves,  from  descendens  noni;  arteries^  contiguous 
muscular  branches. 

Describe  the  acromio-clavicnlar  articnlation. 

An  arthrodial  joint  formed  by  the  outer  extremity  of  the  clavicle 
and  the  acromion  process  of  the  scapula ;  it  frequently  has  an  inter- 
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articular  fibro-cartilage  and  two  synovial  sacs^  otherwise  there  is 
only  one  sac ;  its  ligaments  are, 

The  capsular^,  attached  to  anterior  and  posterior  borders,  upper 
and  lower  surfaces  of  the  acromion  and  clavicle. 

The  coracO'Clavicular^,  composed  of  the  conoid^,  conical,  attached 
by  apex  to  base  of  coracoid  process,  by  base  to  conoid  tubercle  of 
clavicle  and  a  line  internal  to  it. 

Trapezoid^ y  broad  and  thin,  quadrilateral,  stretching  between 
ridge  on  upper  surface  of  coracoid  to  oblique  line  on  under  surface 
of  clavicle;  nerves^  supra-scapular,  anterior  circumflex*  arteries, 
supra-scapular,  anterior  circumflex,  acromial  thoracic. 

What  ligaments  bind  together  the  scapular  processes  ? 

The  coraco-acromial^,  a  triangular  flat  band,  attached  by  apex  to 
summit  of  acromion,  by  base  all  along  outer  border  of  coracoid 
process. 

What  other  ligament  of  the  scapula  has  not  yet  been 
described  ? 

The  transverse*,  bridging  across  the  supra-scapular  notch. 
/jDescribe  the  shoulder-joint.-^  ^y^'^^T^''^n''t^7»"T^\ 

\  /  An  enarthrodial  joint  formed  by  head  of  the  numerus  and  glenoia 
fossa  of  the  scapula.  Its  synovial  membrane  is  reflected  upon  the 
tendons  of  the  biceps,  subscapular,  and  infra-spinatus  muscles,  and 
the  joint  has  numerous  bursse  in  its  vicinity,  with  some  of  which 
it  communicates,  notably  the  subacromial  and  subscapular ;  the 
ligaments  are, 

Capsular^ ^  from  the  margin  of  the  glenoid  fossa  above,  below, 

and  behind,  in  front  extending  up  on  the  venter  half  an  inch  or 

more,  to  be  attached  by  its  upper  half  to  the  a»atw»ical  neck  of  the 

humerus,  its  lower  some  distance  from  the  articular  margin. 

^«     Ooraco-humeral^,  a  superadded  band  stretching  from  coracoid 

f       process  of  scapula  to  greater  humeral  tuberosity. 

^  >  The  glenoid^  a  dense  fibro-cartilage,  triangular  in  cross-section, 
attached  to  circumference  of  fossa,  deepening  the  socket,  and  con- 
tinuous above  with  the  long  head  of  biceps  muscle^  which  really 
serves  as  one  of  the  chief  ligaments ;  nerves,  supra-scapular,  cir- 
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cnmfloic,  subscapulars ;  arlerka,  supra-acapular,  subscapular,  dor- 
Balis  scapulfe,  anterior  and  posterior  circumflex. 

Deacribe  iha  elbov-jomt. 

Qinglymoid,  formed  by  lower  end  of  the  humerus,  greater  Big- 
moid  cavity  of  nina  and  head  of  radius,  its  ligameuta  are, 


^"b-  A  s^^W,  lar^e,  capacious,  and  usually  described  i 

posterior,  inlemal,  and  external  ligamenU. 
/,  The  anterior  tegmenff  exten4B   from    humerus,  above  articular 

surface  and  coronoid  fossa,  to  front  of  coronoid  process  of  uln:i 

and  neck  of  radius. 
'-  Ihe  posterior  segment  extendi  from  the   back  of  the  humerus, 

from  condyle  to  condyle,  and  above  the  olecranon  fossa,  to  be 

attached  alt  around  the  olecranon  process,  close  to  its  articular 

margin,  and  to  back  of  neck  of  the  radius  and  coronary  ligament 

of  the  same. 
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*    The  external  lateral  radiates  from  lower  part  of  condyle  to  outer 
side  of  neck  of  radius  and  coronary  ligament:  ~  ^yJ^\£^'.*\  , 

The  internal  kUeraP,  triangular,  rises  from  antero-infcrior  aspect 
of  inner  condyle,  and  is  attached  to  inner  side  of  shaft  of  ulna 
and  olecranon  process ;  nerves^  musculo-cutaneous,  ulnar,  median, 
musculo-spiral ;  arteries^  the  two  profunda  arteries,  anastomotica 
magna,  anterior  and  posterior  ulnar  recurrents,  posterior  interos- 
seous recurrent,  and  radial  recurrent. 

Describe  the  superior  radio-ulnar  articnlation. 

It  is  a  diarthrosis  rotatoria,  or  trochoides,  formed  by  head  of 
radius  and  lesser  sigmoid  cavity  of  ulna,  its  synovial  membrane 
being  continuous  with  that  of  elbow-joint ;  its  only  ligament  is  the 

Orbwular^,  surrounding  the  head  of  the  radius,  forming  only 
three-fourths  of  a  circle  by  most  of  its  fibres,  but  some,  continued 
below  the  sigmoid  cavity,  form  a  complete  circle :  nerves  and  arte- 
ries, those  of  elbow. 

Describe  the  inferior  radio-ulnar  articnlation. 

A  laktt'gt'glnglyTnus,  formed  by  ulnar  head  and  sigmoid  cavity  of 
radius;  its  synovial  membrane  is  so  loose  as  to  be  called  the  mem- 
brana  sacdformis ;  the  ligaments  are, 

The  triangular  fibro-cartUag€y  attached  by  apex  to  fossa  at  base 
of  styloid  process  of  ulna,  by  its  base  to  margin  of  radius  below 
sigmoid  cavity. 
/ .  The  anterior  radio-ulnar  stretches  between  anterior  edge  of  sig- 
moid cavity  of  radius  to  rough  surface  above  articular  surface  of 
ulna. 

The  posterior  radio-ulnar  is  similarly  attached  behind ;  nerves, 
median  and  posterior  interosseous ;  arteries,  anterior  and  posterior 
interosseous  and  carpal  arch. 

What  other  ligaments  bind  the  radius  and  nlna  together  ? 

The  interosseous  membrane^ y  passing  obliquely  downward  from  the 
interosseous  ridge  of  the  ulna  to  that  of, the  radius. 

The  oblique*,  attached  to  the  tebercle  at  base  of  coronoid  process 
of  ulna  above,  and  below  to  the  lower  posterior  edge  of  the 
tubciniB  of  radius ;  nerves  And  arteries  are  from  anterior  interos- 
seous nerve  and  artery. 


i 


J 
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'Describe  the  wrist-joint. 

Is  ginglyraoid,  with  a  hinge-movement,  not  only  of  flexion  and 
extension,  but  adduction  and  abduction,  a  combination  of  these 
producing  circumduction,  thus  providing  a  joint  with  nearly 
every  movement  of  a  ball-and-socket  joint,  without  its  insecurity. 
It  is  formed  between  the  radius  and  tna^ngular  _  fibro-cartilage 
above,  and  the  first  row  of  carpal  bones  below ;  its  ligaments  are, 

An  anterior  radw-carpal,  passing  between  the  radius  above  the 
articular  face  and  the  fibro-cartilage,  and  the  first  and  second 
rows  of  carpal  bones. 

A  posterior  radio-carpal^  similarly  disposed,  except  that,  above, 
it  is  in  addition  attached  to  styloid  process  of  ulna. 

An  internal  kUeral^  fan -shaped,  passing  from  styloid  process  of 
ulna  to  pisiform,  and  side  and  back  of  cuneiform  bones. 

An  external Uitsral,  radiating  from  tip  and  front  of  sty loid  process 
of  radius  to  scaphoid,  os  magnum,  and  trapezium;  the  posterior 
annular  ligament  also  assists  the  wrist  ligaments  proper;  nerves^ 
ulnar,  median,  and  posterior  interosseous ;  arteries^  anterior  and 
posterior  carpal  arches,  radial  and  ulnar. 

Describe  the  carpal  articulations. 

Arthrodial,  they  consist  of  (1)  the  joints  between  the  first  row ; 
(2)  those  between  the  second ;  and  (3)  those  between  the  two  rows, 
the  medio-carpal, 

(1)  The  pisiform  has  a  separate  capsular  ligament,  with  two 
bands  connecting  it  with  the  unciform  and  base  of  fifth  metacarpal, 
and  a  separate  synovial  membrane ;  the  other  three  bones  of  this 
rows  are  connected  by  two 

Interosseous  ligaments,  between  scaphoid  and  lunar,  and  lunar 
and  cuneiform ;  and  . 

Two  dorsal  and  two  palmar  ligaments,  binding  together  the  same 
bones. 

(2)  The  bones  (4)  of  second  row  have 

Three  interosseous  ligaments,  connecting  the  os  magnum  with  the 
trapezoid  externally,  the  unciform  internally ;  a  third  between  the 
trapezium  and  trapezoid ;  and 

Three  dorsal  smd  three  palmar  ligaments,  passing  betweea  the  con- 
tiguous bony  surfaces. 
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(3)  The  two  rows  are  united  by 

A  dorsal  and  palmar  ligament  and  two  laterals,  continuous  with 
those  of  the  wrist-joint ;  the  anterior  annular  ligament^  passing  from 
the  hook  of  the  unciform  and  from  pisiform  to  the  trapezium  and 
scaphoid  bones,  is  an  important  carpal  ligament.  The  synovial 
membrane  is  common  to  all  the  carpal  joints,  except  pisiform; 
ricrwc*,  posterior  interosseous,  median  and  ulnar;  ar^r/es,  anterior 
and  posterior  <»rpals  of  radial  and  ulnar,  carpal  of  anterior  inter- 
osseous, interosseous  recurrent,  carpal  of  deep  palmar  arch,  and 
terminal  twigs  of  anterior  and  posterior  interosseous. 

Describe  the  carpo-metacarpal  articulations. 

That  of  thumb  is  arthrodial,  and  enjoys  all  movements  but  rota- 
tion of  the  metacarpal  on  its  own  axis ;  it  possesses  a  distinct 
synovial  sac,  and  its  only  ligament  is  the 

Capsule  attached  around  the  articular  surfaces  of  trapezium  and 
first  metacarpal. 

The  other  four  metacarpals  form  arthrodial  joints  with  the  adja- 
cent carpal  bones,  with  three  dorsal  ligaments^  passing  from  trape- 
zium, trapezoid,  and  os  magnum  to  second  bone;  two  ligaments 
from  OS  magnum  to  third ;  two  ligarnents — one  from  magnum,  the 
other  from  cuneiform — to  fourth  ;  one  ligament  connecting  the  fifth 
metacarpal  and  unciform. 

One  palmar  ligament  passes  from  trapezium  to  second  metacarpal ; 
one  ligament  each  from  trapezium,  magnum,  and  unciform  to  third ; 
one  ligament  connects  unciform  and  fourth  bone;  one  ligament 
passes  from  unciform  to  fifth  metacarpal. 

An  interosseous  ligament  connects  the  contiguous  inferior  angles 
of  OS  magnum  and  unciform  with  adjacent  surfaces  of  third  and 
fourth  metacarpal  bones ;  the  synovial  membrane  is  that  common 
to  intercarpal  joints,  sometimes  the  joint  formed  between  fourth 
and  fifth  metacarpals  and  unciform  forms  a  separate  synovial  sac; 
nerves  and  arteries  are  same  as  medio-carpal  joint. 

Describe  the  union  of  the   metacarpal  bones   with  one 
another. 

That  of  the  thumb  is  isolated;  the  bases  of  the  others  are  in 
contact,  forming  arthrodial  ]oini^j  lined  by  prolongations  of  syno- 
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vial  sac  of  carpus,  and  are  bound  together  hy  palmar,  dorsal,  and 
interosseous  ligaments;    a  transverse  ligament  binds  together  their 
'  heads. 

Describe  the  metacarpo-phalangeal  and  interphalangeal 
articulations. 
Gringlymoidy  they  are  connected  by  two  tdUt  anigaments,  and  an 
anterior  fibro  cartilagey  or  gtSJlM  llgafnent,  except  foi  Ihuiub^  where 
this  is  replaced  by  two  S'jsaiiiu tit  dones,  while  behind  an  expan- 
sion of  the  eiLte.  1113011  taadou  and  some  loose  areolar  tissue  completes 
each  little  syuuuiul  lined  L'Upsule;  nerves  and  arteries  from  digitals; 
the  inter-phalangeal  joints  resemble  the  metacarpo-phalangeal  in 
every  respect. 

Describe  the  hip-joint. 

An  enarihrodial,  but  not  so  freely  moving  joint  as  that  of  the 
shoulder,  it  is  formed  by  the  head  of  the  femur  and  the  acetabulum 
on  the  OS  innominatum ;  the  ligaments  are 
ri  The  capsular^,  arising  near  to  acetabular  margin,  and  from  outer 
surface  of  the  transverse  ligament,  it  is  attached  at  the  femur,  in 
front  to  the  trochanter  major,  the  spiral  line  (chiefly  formed  by 
anterior  intertrochanteric  line),  and  behind,  to  the  neck  from  one- 
half  to  two-thirds  of  an  inch  from  the  posterior  intertrochanteric 
line ;  the  capsule  has  a  thicker  tmterior  sf^gment,  or  superadded 
ba;Ml,  called 

The  ilio-femoral^,  or  YUgmHent,  arising  from  the  anterior  inferior 
iliac  spine  to  be  attached  to  the  anterior  intertrochanteric  line, 
the  outer  and  inner  margins  so  well  marked  as  to  seem  like  distinct 
ligamentous  bands. 

/^The  ligamentum  teres^^,  arising  by  separate  heads  from  each  side 
of  the  cotyloid  notch  externally,  passes  beneath  the  transverse 
ligament  covered  by  the  synovial  membrane  to  be  attached  to  a 
depression  on  the  head  of  the  femur. 

Cotyloid,  a  marginal  fibro-cartilage  attached  all  around  the 
acetabular  margin  and  upper  surface  of  the  transverse  ligament, 
deepening  the  socket. 

TVansverse,  a  band  of  unyielding  ligamentous  fibres  bridging  the 
cotvloid  notch,  converting  it  into  a  foramen  ;  nerves^  from  anterior 
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crural,  obtnrator,  accessory  obturator,  nerve  to  quadratua  femoria 
mnscle,  great  sciatic  or  lower  part  of  sacral  plexus ;  arUriei,  ioter- 


nal  and  external  circnmflex,  obturator,  gluteal,  and  sciatic.  The 
lytumal  mendtrane  commonly  communicates  with  the  bursa  beneath 
the  ilio-pBoas  muscle. 

Describe  the  knee-joint. 

Oinglymoid,  formed  by  condyles  of  femnr,  npper  surface  of  tibial 
head,  and  patella,  it  has  the  targeat  tijnovial'tac  of  any  joint,  send- 
ing a  prolongation  beneath  the  popliteus  muscle  and  either  another 
two  or  three  inches  up  the  &ont  of  the  femur,  or  communicating 
with  a  bursa  there  placed  beneath  the  quadriceps  tendon;  the 
buna  between  the  semi-membranosus  and  internal  bead  of  gas- 
trocnemius, and  inner  condyle,  usually  communicates  with  the 
joint,  and  often  one  or  more  of  the  remaining  burste  near  the 
nrticulatioD  ;  its  ligaments  consist  of, 
I  .  An  anterior  or  ft)ju,mtiUu»^paiella'  (Fig.  51),  a  continuation  of  the 
quadjdcepg  tendon  attached  to  the  tubercle  of  the  tibia  below, 
which,  with  the  fibrous  hood  formed  by  the  two  vasti  tendons 
attached  to  the  patellar  margins  and  the  oblique  lines  on  the  head 
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of  tibia  extending  upward  from  the  tubercle,  cover  in  the  joint  in 
front  blending  with  the  lateral  ligaments. 

The  poeteriOT  OT  liganienlvM  Wvntliywii*  (Fig.  60),  formed  of  dense, 
interlacing  fibres,  having  incorporated  with  it  part  of  the.a«UM- 
toeiobEBiuWHS  (eiidon'  (Fig.  50),  arises  close  above  the  femoral 
condyles  and  intercoudyloid  notch  from  one  lat«ral  ligament  tu 
the  other,  and  is  fixed  to  the  border  of  the  outer  tibial  taboiwity. 
Che  bone  below  the  popliteal  notch  and  the  shall  below  the  iouer 
tuberosity. 

The  internal  kUeral*,  a  strong  flat  band  passing  from  the  deprev- 
sion  on  inner  femoral  condyle  to  the  inner  border  and  surface  of 


shall  of  tibia  for  an  inch  and  a  half  below  the  head;  it  is  Attache'! 

to  the  interns!  sentiluuar  fibro-cartilage.       I  ^^ 
,        7  he  external  lakraU,  two  in  number  ;-<|'  '^j(jji 

lite  long*,  a  rounded  cord  attached  above  to  external  tuberosity 
of  femur,  below  to  outer  part  of  head  of  fibula  embraced  by  tendou 
of^Mopt; 

The  tkort,  behind  and  parallel  to  above,  attached  above  to  lower 
part  of  outer  femoral  tuberosity,  below  tfl  summit  of  Btyloid  process 
of  fibula;  it  is  intimately  connected  with  capsule;  all  the  preced- 
ing ligiunuuts  together  fiinu  a  complete 
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3i  •   Gapsulxir  ligament^  within  which  are, 

The  internal  ligaments ; 

The  clM«Kipr  crudaP^  from  ia««f  side  of  depression  in  ^^Ijj'of 
spina  oT^tj^Ag  to  inner  hack  part  of  outer  condyle  of  femur ; 

The  posterior  crucial* j  from  hack  part  of  depression  behind  tibial 
spine  and  popliteal  notch  to  outer  fore  part  of  inner  condyle — both 
crucial  ligaments  are  attached  to  respective  eiitromities  of  external 
semilunar  fibcozcartilage. 
/^  Two  semilunar  fibro-cartHages^-''  (Fig.  61),  attached  by  extrem- 

ities to  the  depressions  in  front  and  behind  the  spino  of-4ibia; 
they  serve  to  deepen  the  sockets  for  femoral  condyles,  and  are  at- 
tached to  head  of  tibia  by  the  coronary JjgqmentSj  short  bands  pass- 
ing between  their  outer  margins  and  the  tibial  head,,  they  lare  also 
connected  to  one  another,  in  front,  by  the  small  band-like  traa^ 
verse  ligament*;  stretching  from  front  of  joint,  below  patella,  to  front 
of  intercondyloid  notch,  is  the  triangular  fold  of  synovial  mem- 
brane called  the 
yrv;J'  .  Ligamentum  mucosum,  from  whose  sides  extend  upward  and  out- 
.^  ,vcx^^ ""  ward  to  the  sides  of  the  patella,  the  fringe-like  folds  termed  liga- 
menta  alaria;  nerves^  internal  and  external  popliteal,  anterior 
crural,  obturator;  arteries^  five  articular  from  popliteal,  anastomo- 
tica  magna  from  femoral,  recurrent  anterior  tibial ;  in  addition  to 
bursa,  already  mentioned  there  is  one  over  patella  and  its  liga- 
ment, one  beneath  ligamentum  patellaj,  one  between  inner  ham- 
strings and  tibial  head,  and  one  or  more,  not  always  present, 
beneath  contiguous  tendons. 

Describe  the  ififecior  tibio-fibular  articulation. 

Arthrodial,  formed  between  facets  on  fibular  head  and  outer 
tuberosity  of  tibia,  its  ligaments  are  really  a  capsule,  described  as. 

Anterior  superior  tibio-fibular^^  (Fig.  51),  directed  obliquely  up- 
ward and  inward  from  fibula  to  tibia , 

Posterior  superior  tihio-Jibular^^  (Fig«  50),  similarly  disposed  be- 
hind; the  synovial  membrane  communicates  with  that  of  knee  in 
twenty-five  per  cent,  of  specimens;  nerves,  from  external  popliteal; 
arteries^  some  of  those  of  knee. 

Describe  the  so-called  middle  tibio-fibular  articulation. 

The  contiguous  borders  of  the  bones  are  connected  by  the  inter- 
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omeoui  membrane"  (Fig.  51),  deficient  above  for  passage  of  anterior 
tibial  artery,  below  it  ia  perforated  by  anterior  peroneal  vessels ;  its 
fibres  pass  from  fibula  upward  to  tibia. 

Describe  the  inferior  tibio-fibolaT  joint. 

Arthrodial,  formed  superiorly  by  the  rough  surfaces  of  the  con- 
tiguous bonea,  below  by  small  cartilage- coated  surfaces;  its  syno- 
vial ineinbrane  Is  part  of  that  of  the  ankle. 

The  ligaments  are : 

Inferior  iiUrroseemu,  really  thicker  part  of  interoBseous  membrane 
passing  between  the  rough  surfaces  of  the  two  bones. 

Anterior  and  ponlerior  w/enor  tibio  fibular,  oblique  fibrous  bands 
binding  t<^ether  the  contiguous  bony  surfaces  in  front  and  be- 

7¥antver»e,  a  narrow  band  passing  from  external  malleolus  to 
tibia  behind  the  joint;   nervee,  those  of  ankle;   arleriei,  some  of 
those  of  ankle. 
Seflcribe  the  ankle-joint. 

Ginglymoid,  formed  by  lower  end  of  tibia  with  its  malleolus  and 
the  external  malleolus,  and  the  upper  surface  and  sides  of  the 
B  ligamenU  are  the, 


Anlerior'  (Fig.  .'W),  cnnnecting  the  articular  margins  of  the  tibia 
and  fibula  with  tlio  rough  upper  surface  of  the  aatriigalua. 

iWec/oc'  (Fig.  !)-2),  thin  and  imiK-rfect,  extends  between  the  ex- 
ternal malleolus,  bauk  of  lower  end  of  tibia  uud  posterior  tibio- 


112         ESSENTIALS   OP    HUMAN    ANATOMY. 

fibular  ligameot  above,  and  the  posterior  surface  of  astragalus 
from  one  lateral  ligament  to  the  other  below. 

Internal  lateral^  (Fig.  62),  (deltoid)  radiates  from  lower  border 
of  inner  malleolus  to  astragalus  behind  and  below,  in  front  to 
seaphoid^and  passes  almost  perpendicularly  to  the  ost^afeis. 

External  laterally  ^,  *  (Fig.  53),  composed  of  three  fasciculi  from 
anterior  margin,  apex,  and  back  of  external  malleolus,  it  is 
attached  to  the  r^tragalus  and  oscalcis:  nerves,  internal  saphen- 
ous and  anterior  tibial;  arteries,  anterior  and  posterior  tibials, 
anterior  and  posterior  peroneals. 

Describe  the  tarsal  joints. 

Those  of  the  first  row  are  arthrodial :  the  astragalus  and  calcis 
have  three  ligaments ; 

External  caleaneo  astragaloid,  from  outer  surface  of  astragalus  to 
same  of  calcis ; 

The  posterior  calcaneo-astragaUnd  connects  the  posterior  end  of 
astragalus  with  upper  surface  of  calcis ; 

The  interosseous,  the  chief  bond,  filling  up  the  grooves  on  the 
under  surface  of  astragalus  and  upper  of  os  calcis ;  there  are  two 
synovial  sacs,  one  posterior,  the  other  anterior  continued  between 
astragalus  and  scaphoid :  nerves,  posterior  tibial  or  plantar ;  arteries, 
posterior  tibial,  tarsal,  external  malleolar  (from  ant.  tibial),  and 
terminal  twigs  of  peroneal. 

Those  of  second  row,  scaphoid,  cuboid,  and  cuneiforms  have. 

Dorsal  ligaments,  small  bands  connecting  the  contiguous  bones, 
and, 

Plantar  ligaments,  similarly  disposed  ;  also  four 

Interosseous  ligaments,  connecting  the  sides  of  the  scaphoid  and 
cuboid,  the  internal  and  middle  cuneiforms,  the  middle  and  ex- 
ternal cuneiforms,  the  external  cuneiform  and  cuboid;  nerve.^^, 
anterior  tibial,  internal  and  external  plan  tars ;  arteries,  metatarsal 
and  plantars. 

Those  between  the  two  rows,  or  medio-tarsal.  (1)  The  caleaneo- 
scaphoid t  arthrodial,  has 

The  superior  caleaneo- cvhoid  ligament,  connecting  the  dorsal 
surfaces  of  calcis  and  cuboid. 

The  internal   [interosseous)  calcanco-cuboid,   connecting  inner 
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under  part  of  front  of  calcis  with  inner  postero-iniferior  angle  and 
contiguous  part  of  cuboid. 

The  long  calcaneo-ctiboid  (plantar)  arises  from  under  surface  of 
calcis  between  posterior  tubercles  and  anterior  tubercle,  to  be 
attached  to  oblique  ridge  of  cuboid  and  bases  of  second,  third, 
fourth,  and  fifth  metatarsal  bones,  completing  canal  for  the  long 
peroneal  tendon. 

The  short  plantar  arises  from  the  anterior  calcaneal  tubercle  and 
the  bone  in  front,  to  be  attached  to  the  under  surface  of  cuboid 
behind  the  ridge,  except  the  outer  angle;  the  synovial  sac  is  dis- 
tinct from  that  of  other  tarsal  joints. 

The  (2 )  astragalo-scaphoid  articulation  is  the  only  enarthrodiai 
(ball-and-socket)  joint  of  tarsus,  and  communicates  with  the  ante, 
rior  calcaneo-astragaloid ;  its  ligaments  are. 

The  superior  calcaneo-scaphoid,  dense  and  thick,  extending  from 
anterior  internal  extremity  of  calcis  to  under  surface  of  scaphoid. 

The  inferior  calcaneo-scaphoidy  passing  obliquely  forward  from 
neck  of  astragalus  to  upper  surface  of  scaphoid ;  nerves  of  medio- 
tarsal  joint  are,  external  branch  of  anterior  tibial,  sometimes 
musculo-cutaneus  or  external  plantar;  arteries,  anterior  tibial, 
tarsal,  metatarsal,  or  external  plantar. 

Describe  the  taxso-metatarsal  axticulations. 

Arthrodial,  between  the  three  cuneiforms  and  the  cuboid,  and 
the  bases  of  the  five  metatarsals;  their  ligaments  are, 

DorsaZy  one  for  first  metatarsal  and  internal  cuneiform;  one 
from  each  cuneiform  to  second ;  one  from  external  cuneiform  to 
third ;  one  each  from  cuboid  to  fourth  and  fifth  metatarsals. 

Plantar  J  more  irregularly  disposed  ligamentous  fibres. 

Interosseous^  one  connecting  outer  extremity  of  inner  cuneiform 
to  adjacent  angle  of  second  metatarsal ;  one  between  outer  cunei- 
form and  angle  of  second  metatarsal ;  one  connecting  outer  angle 
of  external  cuneiform  with  side  of  third  metatarsal ;  nerves,  ante- 
rior tibial  and  plantars ;  arteries,  from  dorsalis  pedis,  metatarsal, 
and  deep  plantar  arch^ 

Describe  the  articulations  of  the  metatarsal  bones  with 
one  another. 

Except  the  first,  their  bases  are  bound  together  by  dorsal, plantar, 
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and  interosseous  ligaments;  the  distal  extremities  are  united  by  the- 
transverse  metatarsal  ligament. 

Describe  the  metatarso-phalangeal  and  inter-phalangeal 
articnlations. 
They  resemble  in  all  respects  those  of  hand,  which  see. 

How  many  distinct  synovial  sacs  have  the  tarsus  and 
metatarsus  ? 

Six,  viz. :  (1)  Between  calcis  and  astragalus,  posterior  to  inter- 
osseus  ligament;  (2)  in  front  of  same  ligament,  between  calcis  and 
astragalus,  also  between  astragalus  and  scaphoid ;  (3 )  between  calcis 
and  scaphoid ;  (4)  between  scaphoid,  cuboid,  and  cuneiforms,  com- 
municating between  the  middle  and  external  cuneiforms  with  the 
joints  formed  between  those  bones  and  the  bases  of  the  second 
and  third  metatarsals;  (5)  between  the  sides  and  bases  of  the  fourth 
and  fifth  metatarsals  and  the  cuboid;  (6)  between  the  base  of 
first  metatarsal  and  internal  cuneiform. 

Muscles  and  Fasciae. 

Describe  a  muscle. 

It  is  a  structure  connected  with  bones,  cartilages,  ligaments,  or 
skin,  directly  or  through  the  medium  of  a  tendon  or  aponeurosis, 
whose  structure  is  capable  of  shortening  when  irritated  mechanic- 
ally or  by  nerve  stimulus,  this  property  being  called  muscular 
contractility  or  irritability. 

How  are  muscles  divided  ? 

According  to  their  form  into  narrow,  broad,  penniform  (when 
their  fibres  converge  like  the  plumes  of  a  pen  to  ovw  side  of  the 
tendon) ;  bipenniform  when  so  arranged  on  both  sides  of  a  tendon, 
radiated,  etc. 

Is  there  only  one  variety  of  muscular  tissue  ? 

No,  there  are  two,  one  variety  consisting  .of  prismatic  fasciculi 
about  Tuxyth  of  an  inch  in  diameter,  marked  by  transverse  striae, 
each  bundle  surrounded  by  a  sheath  ox  perimysium ;  each  fasciculus 
is  formed  of  a  number  oi  fibrilUBy  j^l^jiih.  of  an  inch  in  diameter. 
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surrounded  by  a  tubular,  transparent  elastic  membranous  mrco- 
femma;  every  fibril  is  striated,  and  consists  of  a  row  of  minute 
particles,  Bowman's  **  aarcous  elements;  "  this  variety  of  tissue  forms 
the  voluntary,  striped  muscleSf  or  those  of  animal  life,  being  under 
the  control  of  the  will ;  the  involuntary,  unstriped,  or  the  muscles  of 
organic  life,  are  not  under  the  control  of  the  will,  and  consist  of 
elongated,  spindle  shaped,  flattened,  nucleated  cells,  i^^th  to  yJi^th 
of  an  inch  long,  jjVtt^'^  ^^  ■s^Vzy^h  broad,  and  are  held  together  in 
bundles  by  a  cement  substance  containing  a  few  connective-tissue 
corpuscles,  the  bundles  being  further  collected  into  larger  fasciculi, 
or  flattened  bands,  bound  together  by  ordinary  areolar  tissue ;  this 
kind  of  muscle  is  that  found  forming  the  contractile  coats  of  the 
stomach,  intestines,  bladder,  arteries,  veins,  lymphatics,  ureters, 
urethra,  iris,  ciliary  body,  etc. ;  when  irritated  a  part  contracts, 
slowly  relaxes,  while  another  contiguous  portion  is  contracting, 
which  action  being  continued  produces  the  vermicular  (worm-like), 
peristaltic  movements  of  the  intestines.  The  spontaneously  coagu- 
lable  albuminous  substance  composing  muscle  is  called  myoH/i; 
so-called  syntonin  is  a  modification  produced  by  chemical  agents. 

What  are  tendons  and  aponeuroses  ? 

T^/ic^on^  are  glistening  white  cords  or  bands,  of  white  inelastic 
fibrous  tissue,  almost  without  blood-  or  nerve-supply,  and  connect 
the  muscular  tissue  with  the  part  to  be  moved ;  aponeuroses  are 
membranous  expansions  of  the  same  tissue  serving  similar  pur- 
poses. 

What  are  the  fasciae  ? 

They  are  laminae  of  fibrous  or  fibro-areolar  tissue  investing 
the  soft  tissues;  the  superfi^jiaUascisB  are  usually  fibro-areolar. 
lie  beneath  the  skin,  and  are  loa^fiiLvitk  fat;  the  deep  fasciae 
resemble  aponeuroses,  are  dense  and  inelastic,  ensheathing  mus- 
cles, or  serving  for  their  attachment,  and  tend  to  preserve  the 
form  of  the  part,  since  partitions  descend  between  various  muscles 
to  become  attached  to  the  periosteum  of  the  osseous  framework. 

To  what  are  the  tendons  attached  ? 

To  the  periosteum  and  perichondrium  with  which  they  become 
blended,  to  the  subcutaneous  tissue,  and  to  ligaments. 


116         ESSENTIALS   OF    HUMAN    ANATOMY. 

What  is  meant  by  the  origin  and  insertion  of  a  mnscle? 

The  origin  is  the  most  fixed  and  central  point  from  which  the 
muscle  acts ;  the  insertion  the  movable  point  to  which  the  muscular 
force  is  directed;  but,  in  many  muscular  acts  the  part  usually 
described  as  the  insertion  becomes  the  fixed  point  and  the  origin^ 
the  movable  one. 

Do  not  some  mnscles  have  double  origins,  although  single 
insertions  ? 

Yes ;  as  the  occipito- frontal,  digastric,  and  omo-hyoid. 


^^> 


Muscles  of  the  Head. 


Describe  the  origin,  insertion,  action,  and  nerve  supply  of 
the  following  muscles. 

.     ^yr  Occ/pito-fronta/is^ :  origin,  occipital  portion,  outer  two-thirds  of 

ly'  superior  curved  line  of  the  occipital  bone  and  mastoid  process  of 

the  temporal ;  frontal  portion,  from  pyramidalis  nasi,  corrugator 
supercilii,  and  orbicularis  palpebrarum ;  insertion,  into  an  aponeu- 
rosis covering  the  vertex  of  the  skull ;  aciiony  raises  eyebrows  and 
transversely  wrinkles  forehead ;  nerves,  facial,  posterior  auricular 
branch  of  same,  sometimes  the  small  occipital. 
I        Atto/ens  aurem^ :  origin,  occipito-frontalis  aponeurosis;  insertion, 
superior  portion  of  pinna  of  ear ;  action,  raises  pinna ;  nerve,  occip- 
^^^    italis  minor. 
^^  '    ^       Atrahens  aurem:  origin,  lateral  margin  of  occipito-frontalis  ten- 
j  don ;  insertion,  a  projection  on  front  of  helix ;   action,  draws  the 

pinna  forward  and  upward ;  nerve,  facial. 

Retrahens  aurem^ :  origin,  mastoid  portion  of  temporal ;  insertion, 
lower  part  of  concha;  action,  draws  ear  back;  nerve,  posterior 
auricular  branch  of  facial. 

Orbicularis  palpebrarum^ :  origin,  internal  angular  process  of  the 
frontal,  nasal  process  of  superior  maxillary  bone,  and  the  anterior 
surface  and  margins  of  the  tendo  oculi ;  insertion,  skin  of  eyelids 
and  contiguous  portions  of  forehead,  temple,  and  cheek,  blending 
with  the  occipito- frontal  and  corrugator  supercilii  muscles ;  action, 
closes  eyelids ;  nerve,  facial. 
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I 


..v> 


MUSCLES    OF    THE    HEAD. 


117 


%>^ 


aaperei'lii;  origin,  inner  end  of  superciliary  ridge; 
intertian,  under  surface  of  orbicularis  palpebrarum ;  action,  drawg 
tyebrow  dowavrard  and  inward  ;  nerM,  facial. 

Tensor  tarsi  { Homer'a  muscle) :  origin,  crest  of  lachrymal  bone ; 
interUon,  by  two  Blips  into  tarsal  cartilages  near  pancta;  aeiion, 
compresses  lachrymal  sac,  aud  keeps  puncta  in  contact  vilh  globe ; 

Laraior  palpabrm  superionY;  origin,  lesser  wing  of  sphenoid; 
imertUm,  upper  border  of  superior  tarsal  cartilago ;  aetion,  elevates 
upper  lid ;  ntrve,  third  cranial  (motor  ocnli). 

Fio.  M. 


^S-        Pyramidalia  aa^i  origin,  occipito-frontalig ;  trMerfum,  into  com- 
WV       pressor  naris;  action,  depreeaes  inner  angle  of  the  eyebrow ;  nerve. 

Legator  labii  auptrioria  almqu»  nasi'' :  origin,  upper  part  of  nasal 
process  of  sugierior  maxillary  bone ;  inierfion.  the  cartilage  of  ala 
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of  nose,  and  into  upper  lip  blending  with  orbicularis  and  levator 
labii ;  actianf  draws  upward  the  upper  lip,  and  dilates  nostril ;  nervCy 
facial. 
«/  Dilator  nana  anterior:  origin,  cartilage  of  ala;  insertion,  integu- 
ment near  its  margin ;  action,  dilates  nostril ;  nerve,  facial, 
v/  Dilator  naria  poaterior :  origin,  margin  of  nasal  notch  of  superior 
maxilla  and  the  sesamoid  cartilages ;  insertion,  skin  near  margin  of 
nostril ;  custion,  dilates  nostril ;  nerve,  facial. 

Compreaaor  naai^:  origin,  above  and  external  to  incisive  fossa  of 
superior  maxilla ;  insertion,  fibro-cartilage  of  nose,  and  is  continu- 
ous with  its  fellow  and  th'>  aponeurosis  of  pyiamidalis  nasi ;  action, 
dilates  nostril,  by  increasing  breadth  of  nose ;  nerve,  facial. 
J  Compreaaor  narium  minor:  origin,  alar  cartilage;  insertion,  skin 
of  tip  of  nose;  action,  dilates  nostril ;  nerve,  facial. 

Depreaaor  aim  naai:  origin,  incisive  fossa  of  superior  maxilla; 
insertion,  septum  and  back  of  ala ;  action,  narrows  nostril ;  nerve, 
facial. 

Levator  labii  auperiori^:  origin,  lower  margin  of  orbit  above 
infra-orbital  foramen ;  insertion,  muscular  substance  of  upper  lip ; 
action,  elevates  lip ;  nerve  facial. 

Levator  anguli  oria^^i  origin,  canine  fossa  of  superior  maxilla; 
insertion,  angle  of  mouth ;  custion,  elevates  angle  of  mouth ;  nerve, 
facial. 

Z/gomaticua  major^^ :  origin,  malar  bone;  insertion,  angle  of  mouth ; 
auction,  elevates  angle  of  lip ;  nerve,  facial. 

Zygomaticua  minor^^ :  origin,  malar  bone  anteriorly;  insertion, 
angle  of  mouth ;  action,  same  as  zygomaticus  major  ;  nerve,  facial. 

Levator  labii  tinferioria  (levator  menti) :  origin,  incisive  fossa  of 
lower  jaw;  insertion,  skin  of  lower  lip;  action,  elevates  lower  lip; 
nerve,  facial. 

Depreaaor  labii  inferioria  "-*^  [quadratua  menti) :  origin,  external 
oblique  line  of  lower  jaw;  insertion,  skin  of  lower  lip;  action,  de- 
presses lower  lip ;  nerve,  facial. 

Depreaaor  anguli  oria^*:  origin,  external  oblique  line  of  lower 
jaw ;  insertion,  angle  of  mouth ;  action,  depresses  angle  of  mouth ; 
nerve,  facial. 

Orbicularia  onV^:  origin,  nasal  septum  and  superior  and  inferior 
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inaxillary  borders  by  accessory  fibres  called  acccssorii  orbicularis 
superioris  and  inferioris,  and  naso- labial  is ;  insertion,  the  bucci- 
nator, and  other  muscles  converging  to  the  mouth ;  action,  closes 
mouth ;  nerve,  facial. 

Buccinator^^:  origin,  behind,  from  the  ptery go-maxillary  liga- 
ment, above  and  below,  the  external  surfaces  of  alveolar  processes 
of  the  three  molar  teeth ;  insertion,  orbicularis  oris ;  dction,  com- 
presses cheek ;  nerve,  facial  and  buccal  branch  of  inferior  max- 
illary. 

R/son'us  (Santon'ni) :   origin,  fascia  over  masseter  muscle ;  inser- 
tion, angle  of  mouth;  action,  laughing  muscle;  nerve,  facial. 
"^TTTI^^^i^^osseter^^ :  origin,  the  superficial  portion,  from  the  malar  process 
y05k  ^>^  tl^G  superior  maxilla  and  the  anterior  two- thirds  of  the  lower 

border  of  the  zygomatic  arch,  the  deep  portion,  from  the  posterior 
third  of  the  lower  border  and  the  inner  surface  of  the  zygomatic 
arch ;  insertion^  upper  half  of  ramus  and  outer  surface  of  coronoid 
process  of  lower  jaw ;  action,  raises,  protracts,  and  retracts  lower 
jaw,  a  masticatory  muscle ;  nerve,  inferior  maxillary. 

Temporal:  origin,  temporal  fossa  and  fascia;  insertion,  coronoid 
process  of  lower  jaw ;  action,  raises  and  retracts  lower  jaw,  a  muscle 
of  mastication ;  nerve,  inferior  maxillary. 

interna/  pterygoid:  origin,  inner  surface  of  external  pterygoid 
plate  and  grooved  surface  of  palate  bone,  the  tuberosity  of  the 
palate  and  superior  maxillary  bones ;  insertion,  lower  back  part 
of  inner  side  of  ramus  as  high  as  dental  foramen,  and  angle  of 
jaw ;  action,  draws  lower  jaw  forward,  a  muscle  of  mastication ; 
9ierve,  inferior  maxillary. 

Externa/  pterygoid:  origin,  pterygoid  ridge  on  greater  wing  of 
sphenoid,  the  bone  included  between  it-  and  base  of  pterygoid 
process,  the  outer  surface  of  external  pterygoid  plate;  insertion, 
depression  in  front  of  neck  of  condyle  of  lower  jaw  and  inter- 
articular  fibro-cartilage ;  action,  draws  jaw  forward,  a  triturating 
masticatory  muscle;  nerve,  inferior  maxillary.  Sometimes  the  in- 
ternal maxillary  artery  passes  between  the  two  heads  of  this  muscle; 
sometimes  pierces  it ;  often  lies  below  it. 
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HusdeB  of  the  Keck. 

Ptai/srna  myoidaa :  origin,  cl&Ticle,  aciomion,  sad  fascia  of  pec- 
toral, delMid,  a.nd  trapezius  muacles;  intertton,  lower  jaw  beoeatli 
oblique  line,  angleof  mouth,  cellular  tissue  of  face ;  at^an,  wrinklea 
8kin  of  neck,  depresses  jaw  and  angle  of  lip;  ntrvee,  facial,  super' 
ficial  branches  cervical  plexus. 

Slerno-claido-mastoid"  (Fig.  66):  origin,  upper  front  part  of  ster- 


num, inner  third  upper  border  of  clavicle;  in^erfiVn,  mastoid  proces? 
of  temporal  and  outer  two-thirds  superior  curved  line  of  oecijiital 
bone ;  ad'um,  acting dngly, flexes  bead  sideways,  and  rntatea chin  to 
opposite  side,  both  acting  ilex  head  on  neck,  and  then  on  chest; 
nerves,  spiaal  accessory,  deep  branches  of  cervical  plexus. 

Sterito-hfoid" :  origiji,  riband  like,  from  posterior  surface  of 
sternum  and  inner  end  of  claVicIe;  ineertion,  body  of  hyoid  bone; 
actim,  depresses  hyoid  bone;  nerve,  filaments  from  loop  between 
descendens  and  commnnicans  noni. 

Starno-thyroid" ;  wti«n,  posterior  surface  of  sternum  and  cartilage 
of  firet  rib ;  iTtterlum,  oblique  line  on  ala  of  thyroid  cartilage ;  ac- 
tion, depreKnes  larynx  ;  nerve  same  as  stemo-hyoid. 
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Thyro-hyoid^^:  origin,  oblique  line  of  thyroid  cartilage;  inserti/m, 
lower  border  of  body  and  greater  cornu  of  hyoid  bone ;  action^  may 
elevate  larynx  when  hyoid  is  fixed ;  nervCy  hypoglossal. 

Omo-hyoid^^ :  origin,  from  upper  border  of  scapula  near  supra- 
scapular notch,  perhaps,  also,  from  transverse  ligament ;  insertion, 
body  of  hyoid  bone,  its  central  tendinous  portion  being  held  down 
by  a  process  of  deep  cervical  fascia  prolonged  down  to  be  attached 
to  cartilage  of  first  rib ;  action,  depresses  hyoid  bone,  larynx,  and 
draws  them  backward  to  one  or  other  side;  nerve,  from  loop  between 
descendens  and  communicans  rami. 

Digastric^^:  origin^  has  two  fleshy  bellies  with  an  intermediate 
rounded  tendon,  the  posterior^  is  attached  to  digastric  groove  of 
mastoid  process  of  temporal,  the  anterior^  to  depression  on  inner 
side  of  lower  border  of  jaw  near  symphysis;  insertion,  tendon  per- 
forates stylo-hyoid,  and  is  held  to  side  of  body  of  hyoid  bone  by 
aponeurotic  loop  lined  with  synovial  membrane ;  action,  raises  the 
hyoid  bone;  if  this  be  fixed  by  its  muscles,  depresses  lower  jaw; 
nerves,  posterior  belly  by  facial,  anterior  by  mylo-hyoid  branch  of 
inferior  dental. 

Sty/o-hyoid* :  origin,  middle  of  outer  surface  of  styloid  process  of 
temporal ;  insertion,  body  of  hyoid  at  junction  with  greater  cornu, 
it  is  perforated  by  digastric  tendon ;  action,  same  as  digastric ;  nerve, 
facial.    (VaAa^^^^^ 

Myl^hyoid^ :  origin,  mylo-hyoid  ridge  of  lower  jaw ;  insertion,  body 
of  hyoid  bone  and  median  raph6;  auction,  same  as  digastric  and 
stylo-hyoid ;  nerve,  mylohyoid  branch  of  inferior  dental ;  it  forms 
the  muscular  floor  of  the  mouth. 

GeniO'hyoid^ :  origin,  inferior  genial  tubercle  of  lower  jaw ;  in- 
sertion, body  of  hyoid  bone ;  action,  same  as  mylo-hyoid ;  nerve, 
hypoglossal.  ^  Ve  «r^  f^RA-u  •    piT^^. 

/  ' '  Genio-hyo-glossus' :  origin,  superior  genial  tubercle  of  lower  jaw ; 
insertion,  body  of  hyoid  bone,  side  of  pharynx  and  tongue  from  base 
^\)i[     .to  apex ;  action,  protrudes  tongue  by  posterior  and  inferior  fibres, 
?*      ^o^^ '■^tracts  it  by  anterior  fibres,  both  muscles  acting  lender  tongue 
H^  concave  from  side  to  side,  as  in  ou<iking ;  nerve,  hypoglossal. 

Myo-gfossus^ :  origin,  body,  lesser,  and  whole  length  of  greater 
cornu  of  hyoid  bone;  insertion,  side  of  tongue;  action,  draws  down 
sides  of  tongue,  making  it-cmwex ;  nenfe,  hypoglossal. 
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f///0  0h9$it9*:  orUjia,  mmr  vjunim  of  anterr^-external  Karfaoe  of 
Ntyliiiil  |»r(M?<!«i  fififj  »tyl'>-fiiflxillar3r  li^ment;  in^rtUm,  side  of 
l.4fiiKiin  ftfiil  hyo'f(lfi«iiiN  muHtAn;  ariimif  'IrawH  tongue  upward  aod 
liMf'kwttnl;  n^ny/r,  liyiHifcl/Nwal. 

Llti^uttliu:  origin,  forrriH  hulk  of  Uinguc  lying  between  hyo-glosBua 
ami  fcmilohyo  gloiwuN  on  eairh  aide,  running  from  baite  to  apex, 
Hoitin  nbr4M  Imlng  attJt<;hfyJ  t^)  hyoid  bone;  cuiion,  renders  tongue 
iMifiVfU  from  \mforii  ba<;kward;  nfrtHSf  diorda  tympani. 

^   ^  Palatal  Region. 

Ltt¥ator  palall :  oriyin,  un<l(;r  aurfaec  of  apex  of  petrous  portion 
ot  litiriporitl  Inmio  and  cuintiguoiiH  jMtrtion  of  cartilaginous  Eus 
liif'likn   (u1n<;    inmrthn,    into  |Kmterior  Hurface  of  soft  palate; 
tiMw,  c^lnvitU'N  NoH  palate;  nervr  facial  tlirough  petrosal  nerve  of 
Vidian. 

T^niior  imlttti:  oriijhi,  Mcjiphoid  foHaa,  outer  side  of  Eustachian 
hilio,  Hplno  of  Hplituioid,  culgo  of  tyniimiiic  plate;  insertion,  afler 
riiMiM«Moti  nroutid  haniular  phhhmh,  into  forepart  of  aponeurosis  of 
imiHi  palut4i  and  uudor  aurfaeo  of  palate  bone ;  actian,  renders  soft 
pHlnIo  loUNo;  ufn*t\  braiioh  fn»m  otic  ganglion. 

iijtiion  U¥uh»:  origin,  iKMtorior  naaal  apino  and  palatal  a]>oneu- 
Ktftirt;  inwrrtitm,  \\\\\\\\\  nf/m/i,  ralncH  uvula;  /^rrve,  facial  through 
prtriMtul  of  Vidian  ;  it  in  ii«it  a  ningU-  niUKcle  us  the  nunie  ifhplies. 

I\\hh^  fitwit»ua  (untorinr  pillar  of  fauccx) :  r>n</m,  anterior  surface 
of  piilato  oxtorual  to  uvula;  in^k-rtiou,  side  anddontum  of  tongue; 
ii«y««»»»,  II4  <uio  of  ItM  naine.^  iniplioM,  inmstrictor  isthniii  faueium; 
Hi'ns\  palatiuo  branohtii  MtvkoKM  ganglion. 

MiAiA*  /iAiirrrt);«»w*  ^ioi«torior  pillar  ol'  t*auot*^^ :  orij^iw,  si»fk  palate; 
#NAvY(,»*»,  ptMtorior  lumlor  of  thvrtud  cartilage  and  side  of  ph:u*ynx ; 
\    ♦••/•t»»»,  cluiCH  p\VH(orior  lauocs:  «f'#*fv,  same  as  for  palato-glossus. 

Vortobral  Region. 

Kts't^s  %\\,*'  ^*  ^lf^^•a»  ifhv**^  ■•**'"'.«.'»'*.  by  fv^ur  teruliiunis  slips  from 
{ur.on.M  uiboivUv*  of  trau^ivorso  prvH^^ss^**  of  rhird,  founh.  fifth, 
!U\d  sw'.S  ivrvivNkl  voricl»r:r;  r;A-*^K"'i,  K-i^iiiHr  prv.K\**ii  of  oocipical 
IvMio .  vW*»'*.  rtoM*?*  licid.  -.r'^tv^.  sulHHvipitAl.  d^^»p  branches  of 
\V\\U'  I*  \»lc\us 
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Rectus  capitis  anticus  minor:  origin,  front  of  lateral  mass  of 
atlas  and  root  of  its  transverse  process ;  ingeriion,  basilar  process 
of  occipital  bone  behind  preceding  muscle ;  action^  flexes  head ; 
nerves,  suboccipital,  deep  branches  of  cervical  plexus. 

Rectus  lateralis :  origin,  upper  £ur£Eice  transverse  process  of  atlas ; 
insertion,  jugular  process  of  occipital  bone;  action,  draws  head 
laterally  when  one  acts,  flexes  when  both  act ;  nerves,  suboccipital, 
deep  branches  of  cervical  plexus. 

Longus  colli :  origin,  superior  oblique  portion  from  anterior  trans- 
verse tubercles  of  third,  fourth,  and  fifth  cervical  vertebrae ;  inser- 
tion, tubercle  on  anterior  arch  of  atlas;  the  inferior  oblique  portion 
arisen  from  bodies  of  first  two  or  three  dorsal  vertebrae;  insertion, 
transverse  processes  of  fifth  and  sixth  cervical  vertebrae ;  vertical 
portion  extends  between  b^^es  of  upper  three  dorsal  and  lower 
three  cervical,  and  those  of  second,  third,  and  fourth  cervical 
vertebrae;  action^  flexes  and  slightly  rotates  cervical  spine;  nerves, 
anterior  branches  fiom  lower  cervical  nerves. 

Scalenus  opticus^  (Fig.  65) :  origin,  tubercle  on  upper  surface  of 
first  Tih  Insertion,  anterior  tubercles  of  transverse  processes  of 
third,  fourth,  fift;h,  and  sixth  cervical  vertebrae;  action,  lateral 
flexion  of  cervical  spine  or  elevation  of  ribs ;  nerves,  anterior 
branches  lower  cervical  nerves. 

Scalenus  mediu^^ :  origin,  upper  surface  of  first  rib  behind  sub- 
clavian groove;  insertion,  posterior  tubercles  of  transverse  pro- 
cesses of  lower  six  cervical  vertebrae ;  action,  similar  to  preceding ; 
nerves,  anterior  branches  from  lower  cervical. 

Scalenus  posticus :  origin,  outer  surface  of  second  rib ;  insertion, 
posterior  tubercles  of  lower  two  or  three  cervical  vertebrae ;  action, 
flexes  neck  laterally,  or  elevates  second  rib;  nerves,  anterior 
branches  from  lower  cervical. 

Muscles  of  the  Back 

First  layer:  jo  >^  JU^^^  --3jloJ... 

Trapezius :  origin,  inner  third  o^uperior  curved  line  of  occipital 
bone,  ligamentum  nuchae,  spinous  processes  of  seventh  cervical 
and  all  dorsal  vertebrae,  and  corresponding  portion  of  supra-spinous 
ligament;  insertion,  outer  third  posterior  border  of  clavicle,  inner 
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margin  of  acromion  process,  the  superior  lip  of  crest  of  spine  of. 
scapula,  and  tubercle  at  its  inner  extremity ;  action,  one  acting 
draws  head  to  its  own  side,  both  acting,  draw  head  backward, 
and  with  head  fixed,  elevate  point  of  shoulder ;  middle  and  lower 
fibres  partially  rotate  scapula  on  chest ;  nerves,  spinal  accessory, 
deep  branches^f  cervical  plexus. 

Ligamentum^uchcB  (a  thin  band  of  condensed  cellulo-fibrous 
membrane):  origin,  external  occipital  protuberance;  insertion, 
spinous  processes  of  all  cervical  vertebrae  except  atlas ;  a  rudiment 
of  strong  elastic  ligament  sustaining  head  in  herbivora,  etc. 

Latissimus  dors/'*:  origin,  by  an  aponeurosis  from  spinous  pro- 
cesses of  lower  six  dorsal  vertebrae,  those  of  lumbar  and  sacral 
vertebrae  and  supra- spinous  ligament,  also  external  lip  of  iliac 
crest  behind  external  oblique,  and  from  three  or  four  lower  ribs ; 
insertion,  inner  lip  and  bottom  of  bicipital  groove  of  humerus; 
action,  acting  on  humerus,  draws  it  downward  and  backward 
while  rotating  it  inward,  with  fixed  arms,  raises  lower  ribs  in 
forcible  inspiration,  assists  greater  pectorals  and  abdominal  mus- 
cles in  drawing  trunk  forward  as  when  climbing,  using  crutches, 
etc. ;  nerve,  long  subscapular  nerve. 

Second  layer :  f  ^_  r^^ 

Levator  anguli  scapulas^:  origin,  by  three  or  four  tendinous 
slips  from  posterior  tubercles  of  transverse  processes  of  three  or 
four  upper  cervical  vertebrae ;  insertion,  posterior  border  of  scapula 
between  superior  angle  and  triangular  surface  at  root  of  spine; 
ac^iow,  raises  scapular  angle;  werijes,  filaments  from  fifth  cervical 
and  from  deep  branches  cervical  plexus. 

Rhomboideus  minor^^i  origin,  ligamentum  nuchae,  and  spinous 
processes  of  seventh  cervical  and  first  dorsal  vertebrae ;  insertion, 
margin  of  triangular  surface  at  root  of  spine  of  scapula ;  action, 
draws  inferior  angle  backward  and  upward ;  nerve,  fifth  cervical.     J>^ 

Rhomboideus  major^'^:  origin,  spinous  processes  of  upper  foui  6r 
five  dorsal  vertebrae  and  supra-spinous  ligament;  insertion,  tendi- 
nous  arch  stretched  from  triangular  surface  at  root  of  spine  of 
scapula  to  inferior  angle,  the  arch  being  connected  with  scapular 
border  by  thin  membrane;  action,  draws  inferior  angle  upward 
and  backward ;  nerve,  fifth  cervical. 


^  ri^t^UJs 
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ThirdUjer: 

Sairatut  po»tieua  uuperiari    oriyin,    by   thin    apODearoais   from 
ligHmentum  nuchie  and  spiDoiu  proceasea  of  sereutli  cervical  and 


two  or  three  upper  dorsal  Tertebrse ;  insertion,  by  fleshy  digitationM 
into  upper  borders  of  second,  third,  fourth,  and  fiflh  ribs  a  littlo^_^(^^ 
beyond  their  angles ;    aetion,   elevates  ribs  during  inapiratiun ;    ' 
nerves,  external  posterior  branches  of  cervical  nervea 

Serratas  poat'eus  mfyrior" :  orii/iii.  by  tliiii  apoueuroais  from  spi- 
nous processes  of  last  ttvu  dorsal  aud  upper  two  or  three  lumbur 


/ 


ii). 


126         ESSENTIALS    OF    HUMAN    ANATOMY. 

yertebrse  and  interspinous  ligaments ;  insertion,  by  four  digitations 
into  lower  borders  of  four  lower  ribs,  beyond  their  angles ;  action, 
depresses  ribs  in  expiration ;  nerves,  external  branches  of  dorsal 
^erves.  —    /  ^£- 

^  Splenius  capitis  et  colli^^^^  origin,  tendinous  from  lower  half  of 
ligamentum  nuchse,  the  spinous  processes  of  last  cervical  and  of 
upper  six  dorsal  vertebrae,  and  supraspinous  ligament ;  insertion, 
(S,  capitis^^)  mastoid  process  and  rough  surface  beneath  superior 
curved  line  of  occipital  bone  (/SI  co0*),  posterior  tubercles  of  trans- 
verse processes  of  upper  three  or  four  cervical  vertebrae ;  action, 
together,  draw  head  directly  backward,  singly,  flex  head  laterally 
and  slightly  rotate  to  same  side;  nerves,  external  posterior  branches 
of  cervical  nerves. 

Fourth  layer :      ^  *^ 

Erector  spina  ^,  *, ',  *,  *,  •  (Fig.  57) :  origin,  sacro-iliac  groove,  the 
anterior  surface  of  lumbo-sacral  tendon,  which  is  attached  intern- 
ally to  spines  of  sacrum,  the  spinous  processes  of  lumbar  and  three 
lower  dorsal  vertebrae  and  supraspinous  ligament  externally,  the 
back  part  of  inner  lip  of  iliac  crest,  with  the  rudimentary  trans- 
verse processes  of  the  sacrum  and  great  s^arQ-scdatkJig^ment ;  this 
muscle  opposite  last  rib  divides  into  dtdatt&flfiSSSana  longissi- 
mus  dorsi  muscles ;  action,  maintains  spine  erect  and  bends  body 
backward;  nerves,  external  posterior  branches  of  lumbar  and 
dorsal  nerves. 

SacrO'lumbalis  \  * :  origin^  is  part  of  erector  sj)inae ;  insertion,  by 
six  or  seven  tendons  into  angles  of  ^\s.  lower  ribs ;  action,  same  as 
erector  spinae ;  n,erves,  same  as  erector  spinae. 

Musculus  accessorius  ad  sacro-lumbalem :  origin,  by  flattened  ten 
dons  from  angles  of  six  lower  ribs ;  insertion,  angles  of  six  upper 
ribs ;  auction,  same  as  erector  spinae ;  nerves,  those  of  erector  spinae. 

Cervicalis  ascendens:  origin,  angles  of  four  or  five  upper  ribs; 
insertion,  posterior  tubercles  of  transverse  processes  of  fourth,  fifth, 
and  sixth  cervical  vertebrae ;  action^  keeps  neck  erect ;  nerves,  ex- 
ternal posterior  branches  of  cervical  nerves. 

Longissimus  dorsi ^:  origin,  is  part  of  erector  spinae;  insertion, 
posterior  surface  of  Jumbar  transverse  processes,  tubercles  at  back 
of  articular  processes,  tips  of  transverse  processes  of  all  the  dorsal 
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verlebrse,  and  from  six  to  eleven  riha  between  their  tubercles  and 
anglea;  acHon  and  nerves  same  aa  erector  spinEB. 

Tranaferaalis colli"  ortc^n,  tendinous  Trom  Rummits of  s^:(  upper 
i)iterlioii,  posterior  tubercles  of  trana- 
sixth  cervical  vertebne;  action,  keein 
neck  erect;  nervet,  external  pos- 
terior branches  of  cervical  nerves. 
Trachelo-inastoiif :  origin,  by  ten- 
dons from  transverse  processes  of 
third,  fourth,  fifth,  and  sixth  dorsal 
vertebrfe  and  articular  procesaea  of 
the  three  or  four  lower  cervicil; 
insertio.-i,  posterior  margin  of-mas- 
toid  process;  action,  flexes  head 
laterally;  nerves,  external  pOBt«rior 
branches  of  cervical  nerves. 

"Spinalia  dorsi:  origin,hj  tendons 
from  spi_nous  processes  of  last  two 
dorsal  and  first  two  lumbar  verte- 
brfe ;  itmcrtioii,  by  separate  tendona 
into  spinous  processes  of  from  four 
to  eight  dorsal  vert^bne;  adioa, 
erects  spine;  nme»,  external  pos- 
terior branches  of  dorsal  nerves. 

'Spinalis    cotif:    origin,   fifth    and 
sixth    cervical    spinous    pTocessea, 
also  sometimes  those  of  first  and 
second  dorsal  (thb  muscle  is  some- 
times   abaeot) ;     ineertion,    spinous 
prooess  of  axis,  occasionally  those 
of  the  two  vcrtebrie  below ;    action, 
extends  cervical  spine;  ttervei,  ex- 
ternal posterior  branches  of  cervi- 
cal iierves._       _       _^      .-  ^ . 
_                          TSmpletas^:  origin,  hy  seven  ten-J^-lw^a^ 
dons  from  tips  of  tranavecae  proces-ses  of  upper  th^  dorsal  and  n    i.~d 
seventh  cervical  vertebr*,  and  articnlar  processes  of  the  three  cer-  ^^•■y'*^ 
vical  vertcbrsB   above  this;   iiiscrlioii,  internally  between  curved 
lines  of  occipital  bone ;  action,  both  draw  head  backward,  singly, 


,  il  f:?a^  ■ .. 
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lateral  flexion  with  rotation  turning  face  to  opposite  side ;  nerves, 
internal  posterior  branches  of  cervicals,  sub-occipital  and  great 
occipital :  (the  biventer  cervicis  being  usually  blended  with  this 

)  muscle  will  receive  no  separate  description). 
Fifth  layer : 
Semispinalis  dors/^^:  origin^  by  small  tendons  from  transverse 
processes  of  from  tenth  or  eleventh  to  fifth  or  sixth  dorsal  verte- 
bra; insertion^  by  five  or  six  tendons,  into  spinous  processes  of 
upper  four  dorsal  and  lower  two  cervical  vertebrae ;  action,  erects 
spinal  column ;  nerves j  internal  posterior  branches  of  dorsal  nerves. 
^emispinah's  colli^^i  origin,  tendinous  and  fleshy  from  upper  four 
dorsal  transverse  processes  and  articular  processes  of  lower  four 
cervicals ;  insertion^  second,  third,  fourth,  and  fifth  cervical  spinous 
processes;  action,  erects  cervical  spine;  nerves,  internal  posterior 
branches  of  cervical  nerves. 

Multifidus  sp/ncB^^:  origin,  back  of  sacrum,  aponeurosis  of  erector 
spinse  (sacral  region) ;  posterior  superior  iliac  spine,  posterior  sacro- 
iliac ligaments  (iliac  regions);    articulating  processes  (lumbar  and 
.     cervical  regions);    transverse  processes  (dorsal  region);   insertion, 
lamina  and   spinous  process  of  third  or  fourth  vertebra  above 
(most  superficial),  second  or  third  above  (middle  layer);  two  con- 
tiguous vertebrae  (deepest  layer);  keeps  spine  erect  and  rotates  it; 
nerves,  internal  posterior  branches  of  cervical,  dorsal,  lumbar,  and 
sacral  nerves.  fQ\^-^^.j'.A/y\^  /h^  ,  fij^/v^^^^  -  (^f^-^'-^^-^-o^JX/i  ^ 
Rotatores  spince  (eleven  pairs  in  dorsal  region  only) :  origin,  each 
y  from  upper  back  part  of  transverse  process ;   insertion,  lower  outer 
part  of  lamina  of  vertebra  above;  action,  as  name  implies;  nerves, 
^„_   internal  posterior  dorsal  branches. 

^  \       Supra-spinales:  origin  and  insertion,  cervical  spinous  processes; 
•,Js  I  action,  extend  cervical  spine;  nerves,  branches  of  cervical. 
.  V  Inter-spinales :  origin,  variable  in  number,  there  are  usually  six 

cejrvical  pairs  commencing  between  apices  of  second  and  third  ver- 
tebral spines;  two,  occasionally  tfereg  dorsaL. pairs,  between  first 
and  second,  eleventh  and  twelfth,  sometimes  second  and  third  ver- 
tebrae; four  lumbar  pairs;  sometimes  a  pair  between  last  dorsal 
and  first  lumbar,  and  fifth  lumbar  and  sacrum;  action,  extend 
spine;  nerves,  internal  posterior  nerves  of  regions. 
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*  '  Extensor  coccygis:  origin,  last  bone  of  sacrum,  or  first  of  coccyx; 
insertion,  lower  part  of  coccyx,  behind ;  action,  as  named ;  nerve, 
posterior  sacral. 
/  intertransversafes*^:  origin  and  insertion,  between  anterior  and 
posterior  tubercles  of  transverse  processes  in  cervicaF,  occupy 
intertransverse  spaces  in  other  regions  (twelve  dorsal  and  four 
lumbar);  action,  lateral  flexion,  singly,  steady  spine  when  both 
sides  act ;  nerves,  posterior  spinal  branches  of  each  region. 

ectus  capitis  posticus  major^^:  origin,  spinous  process  of  axis; 
insertion,  inferior  curved  line  of  occipital  bone  and  surface  below; 
rotates  head ;  nerves,  suboccipital  and  great  occipital. 

Rectus  capitis  posticus  minoi^^ :  origin,  tubercle  on  posterior  arch 
of  atig^;  insertion,  rough  surface  beneath  inferior  curved  line, 
nearly  as  far  as  foramen  magnum;  ac^^07l,  extends  head;  nerves, 
suboccipital  and  great  occipital. 

Obliquus  capitis  inferior^^:  origin,  apex  of  spinous  process  of 
axis;  insertion,  apex  of  transverse  process  of  atlas;  actian,  rotates 
atlas  and  head ;  nerves,  suboccipital  and  great  occipital. 

Obliquus  capitis  superior^*:  origin,  tendinous  from  upper  part  of 
transverse  process  of  atlas;  insertion,  between  curved  lines  of  occi- 
pital bone  external  to  complexus;  action,  extends  head;  nerves, 
suboccipital  and  great  occipital. 


' 


\ 


Muscles  of  the  Abdomen. 

External  oblique^^:  origin,  by  eight  fleshy  digitations  from  ex- 
ternal surface  and  lower  borders  of  the  eight  inferior  ribs;  inser- 
tion, anterior  half  of  outer  lip  of  iliac  crest,  by  an  aponeurosis 
joining  its  fellow  of  opposite  side  it  forms  the  linea  alba,  a  median 
tendinosis  raph^,  is  connected  with  ensiform  cartilage,  symphysis, 
spine,  and  pectineal  line  of  pubes ;  it  is  continuous  above  with 
aponeurosis  of  pectoral  is  major,  below  it  forms  a  broad  infolded 
band,  continuous  with  fascia  lata,  stretching  from  anterior  iliac 
spine  to  pubic  spine,  i,  e.,  Pouparfs  ligament,  reflected  from  which 
into  the  pectineal  line,  is  a  portion  called  Oimbemat's  ligament,; 
just  above  crest  of  pubis  is  the  triangular  external  abdominal  ring, 
its  external  border  being  Poupart's  ligament,  its  inner,  aponeurotic 
fibres,  both  called  pillars  of  the  ring ;  action,  coui{)resscs  viscera, 
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flezei  thorax  od  pelvis,  or  flexes  pelvis  on  thorax,  according  to 
which  u  theflxed  point,  also  aaaista  expiration;  nernw,  lower  inter- 
costal, ilin-hypogastric,  ilio-iuguinal. 

laUrnal  oblique'^:  origin,  fleshy  from  outer  half  of  Poapart'a 
ligament,  anterior  two-thirds  of  middle  lip  of  iliac  crest,  and  poe- 

Fio.  68. 


terior  laraellaof  lumbar  fascia;  i'i*erf>n:' ,  crest  and  pectineal  line 
of  pubis  with  transversalis  muscle  —  forming  cqiijoi'ied  iendoit 
part  of  inner  boundary  of  internal  abdoiniiial  riug^^arfTlages  of 
lower  four  ribs,  and  by  an  aponeurosis,  which  8[iiits  for  its  upper 
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three-fourlhs  to  enclose  the  rectus  muscle,  into  linea  alba,  the  ant^ 
rior  layer  blending  with  aponeurosis  of  external  oblique,  the  pos- 
terior with  that  of  transversal  is  muscle,  the  undivided  lower  fourth 
passing  in  front  of  rectus;  action  and  nerves,  same  as  external 
oblique. 

Transversalis :  prigin,  fleshy  from  outer  third  of  Poupart's  liga- 
ment, anterior  three- fourths  of  inner  lip  of  iliac  crest,  inner  surface 
of  six  lower  costal  cartilages,  and  by  a  broad  aponeurosis  from 
lumbar  spinous  and  transverse  processes;  insertion,  with  internal 
oblique  as  the  conjoined  tendon  into  pubic  crest  and  pectineal  line, 
by  its  aponeurosis  into  linea  alba,  the  upper  three-fourths  passing 
behind  rectus  abdominis,  the  remainder  in  fro. it  of  that  muscle; 
action  and  nerves  similar  to  external  oblique. 

Lumbar  fascia:  the  vertebral  aponeurosis  of  the  transversalis 
divides  into  an  anterior  thin  layer  attached  to  front  of  lumbar 
transverse  processes  and  to  lower  margin  of  last  rib,  thus  forming 
the  ligamentum  arcuatum  externum;  a  middle,  stronger  layer, 
attached  to  apices  of  transverse  processes ;  and  a  posterior  layer 
attached  to  apices  of  spinous  processes;  the  quadratus  lumborum 
lies  between  anterior  and  middle  layers,  the  erector  spinaj  between 
the  middle  and  posterior ;  the  Iflgjb  receives  the  attachment  of  the 
internal  oblique,  and  blended  with  the  aponeuroses  of  the  serratus 
posticus  inferior  and  latissimus  dorsi,  forms  the  lumbar  fascia. 

Rectus  abdominis^^'.  origin,  by  two  tendons  from  pubic  crest  and-P|jT.  K 
ligaments  over  symphysis  pubis;  insertion,  cartilages  of  fifth,  sixth,  ^  ^  < 
and  seventh  ribs ;  this  muscle  is  enclosed  in  a  sheath,  theupper  ' 

three-fourths  in  front  formed  by  the  aponeurosis  of  the  external  T  V"^ 
oblique  and  half  of  that  of  the  internal  oblique,  behind  for  the 
same  extent  of  the  transversalis  aponeurosis  with  the  posterior 
division  of  that  of  the  internal  oblique ;  at  the  lower  fourth  the 
aponeuroses  of  all  these  muscles  pass  in  front  of  the  rectus ;  from 
two  to  five  tendinous  intersections  traverse  the  muscle  called  linetB 
transverse^,  while  the  linece  semilunares,  two  curved  tendinous  lines 
corresponding  to  the  outer  border  of  the  recti  muscles,  extend  on 
either  side  from  the  eighth  costal  cartilage  to  the  pubes ;  action, 
flexes  thorax  on  pelvis,  and  vice  versa,  also  compresses  abdominal 
viscera;  nerves,  same  as  external  oblique. 

Pyramidalis:  origin,  tendinous  from  pubic  bone  and  anterior 
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pubic  ligament,  lying  in  front  of,  but  in  same  sheath  with  rectos; 
iwertioTij  linea  alba  midway  between  pubes  and  umbilicus ;  cusHon, 
a  tensor  of  linca  alba;  7i(Tues,  same  as  those  of  external  oblique. 

Quadratus  lumborum^^  (Fig.  57):  or i^rm,  i I io-lumbar  ligament, 
adjacent  two  inches  of  iliac  crest,  and  upper  borders  of  transverse 
processes  of  third,  fourth,  and  lifth  lumbar  vertebrae;  insertion, 
one-half  of  lower  border  of  last  rib,  apices  of  transverse  processes 
of  upper  four  lumbar  vertebra?;  action^  flexes  trunk — ^both  acting; 
flexes  laterally — one  acting ;  depresses  ribs  with  fixed  pelvis  and  is 
then  an  exi)iratory  muscle ;  nerves,  anterior  branches  of  lumbar 
nerves. 

Muscles  of  Thorax. 

Externa/  intercostafs^^  (Fig.  58)  (eleven  pairs):  origin,  each  from 
outer  lip  of  groove  on  lower  border  of  each  rib  from  tubercle 
to  costal  cartilage ;  insertion,  pass  obliquely  downward  and  for- 
ward to  upper  border  of  rib  below  for  same  distance ;  action,  raise 
and  evert  ribs  in  inspiration  ;  nerves,  intercoatals. 

tnternal  intercostals  (eleven  pairs):  origin,  each  from  inner  lip 
of  groove  on  lower  border  of  rib  ^aching  from  angle  to  sternum; 
insertion,  passing  downward  and  backward  to  upper  border  of  rib 
below;  ac^io?/,  depress  and  invert  the  ribs  in  expiration;  nerves, 
intercostals. 

Infracostales :  vary  in  number,  most  common  between  lower 
ribs;  origin,  from  inner  surface  of  one  rib  ;  insertion,  inner  surface 
of  first,  second,  or  third  rib  below,  passing  obliquely  downward 
and  biickward ;  action,  inspiratory  muscles ;  nerves^  intercostals. 

Triangularis  sterni:  origin,  lower  part  of  side  of  sternum,  inner 
surface  of  ensiform  cartilage,  and  sternal  ends  of  costal  cartilages 
of  three  or  four  lower  true  ribs;  insertion,  by  fleshy  digitations 
into  lower  border  and  inner  surfaces  of  costal  cartilages  of  second, 
third,  fourth,  and  fifth  ribs;  action,  draws  down  costal  cartilages 
in  expiration  ;  nerves,  intercostals. 

Levatores  cosfarum:  origin  (twelve  pairs),  extremities  of  dorsal 
transverse  processes ;  insertion,  rough  surface  between  tubercle  and 
angle  of  rib  below ;  artion,  assist  external  intercostals  in  raising 
ribs ;  nerves,  intercostals. 


MUaCLEa    OF    THORAX.  1S8 

Diaphragm:  origin,  arched  and  couvex  toward  cbest,  from  ensi- 
form  cartilage  in  front,  on  either  side,  inner  surfaces  of  cartilages 
and  bony  portions  of  lower  sis  or  seven  ribs,  behind,  from  the 
ligamentuni  arcuatum  externum'  and  internum*,  and  by  ita  crura*,', 
the  left  from  bodiea  of  second  and  third,  the  right,  from  those  of 
second,  third,  and  fourth  lumbar  vertebrce ;  insertion,  into  central 
cordiform  tendon',',';  action,  chief  respiratory  muscle,  increasing 
capacity  of  chest  by  becoming  flattened  when  contracted ;  also  aids 
all  efforts  of  eitpulgi/m  as  of  feffls,  etc. ;  nervfg,  phrenic  and 
phrenic  plexus  of  sympatlietic. 


Openingsof  the  Diaphragm :  the  onrfu!",  median,  in  front  of  verte- 
bral bodies^really  behind  diaphragm — for  aorta,  vena  azygos 
major,  thoracic  duct,  aoraetimes  left  sympathetic  nerve;  theosw- 
phageal',  elliptical,  muscular,  formed  by  crura,  for  oesophagus  and 
pneumogastric  nerves ;  the  opening /err  vena  cava",  highest,  quadri- 
lateral bounded  by  four  tendinous  bundles  meeting  at  right  angles; 
tbe  right  cr^,  transmits  the  sympathetic,  greater  and  leaser 
splanchnic  nerves ;  the  t^t  cru**,  the  left  greater  and  lesser 
splunclinic  nerves,  and  vena  azygos  minor. 
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Mnsoles  of  shoulder  and  arm. 

Pectoralis  major^  (Fig-  58):  origin,  anterior  surface  inner  half  of 
clavicle,  half  the  breadth  of  anterior  surface  of  sternum  as  low  as 
sixth  or  seventh  rib.  cartilages  of  all  true  ribs  except  first  or  seventh, 
or  both,  and  from  aponeurosis  of  external  oblique ;  insertion,  fibres 
converge  and  overlap,  the  lower  being  folded  back  upon  them- 
selves, to  be  attached  by  a  flat  tendon  to  anterior  lip  of  bicipital 
ridge  of  humerus;  «c//o/i,  draws  arm  forward  and  inward;  with 
fixed  arm,  an  accessory  muscle  of  forced  inspiration ;  nerve, 
anterior  thoracic. 

Pectoralis  mtnor*  (Fig.  58) :  origin,  tendinous  from  upper  margin 
and  outer  surface  of  third,  Amrth,  and  fifth  ribs  near  cartilages,  and 
aponeurosis  over  intercostal  muscles;  insertion,  anterior  border 
coracoid  j)r()cess  of  scapula;  action,  depresses  point  of  shoulder, 
elevates  ribs  during  inspiration  when  scapula  is  fixed;  nerves, 
anterior  thoracic. 

Subcfaviua^ :  oWf///i,  tendinous  from  first  costal  cartilage;  inser- 
tion, groove  on  middle  third  of  under  surface  of  clavicle;  action, 
draws  clavicle  downward  and  inward  toward  the  thorax;  nerve, 
branch  from  cord  formed  by  fifth  and  sixth  cervical. 

Serratus  magnus*  (Fig.  68):  origin,  by  nine  fleshy  digitations 
from  outer  surface  and  upper  border  of  upper  eight  ribs  (second 
rib  hiiH  two)  and  ai)(>iieur()sis  covering  upper  intercostal  spaces; 
inHf.rfion,  whole  length  of  anterior  aspect  of  posterior  border  of 
scapula;  action,  elevates  ribs  in  inspiration  with  fixed  scapula, 
also  raises  j)oint  of  shoulder  by  rotating  bone  on  chest  wall;  nerve, 
posterior  thoracic. 

Deltoid'^  (Fig.  r>8):  origin,  outer  third  of  anterior  border  and 
upper  Burfaci^  of  clavicle,  outer  margin  and  upper  surface  of  acro- 
mion i)r()ccss,  and  the  whole  length  of  lower  border  of  spine  of 
scapula;  insertion,  tendinous  into  rough  prominence  on  middle  of 
outer  side  of  shaft  of  humerus;  action,  raises  arm  to  right  angle, 
also  draws  it  forward  by  anterior  fibres,  or  slightly  backward  by 
posterior  portion  ;  nerir,  circumflex. 

Subscapu fart's^  (Fig.  00) :  origin,  inner  two-thirds  of  subscapular 
fossa;  insertion,  lesser  tuberosity  of  humerus;  action,  rotates  head 
of  humerus  inward  ;  ncrre,  subscapular. 

Supraspinatus^''  (Fig.  56):   origin,  internal  two-thirds  of  same- 
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nAmed  fossa  and  the  fascia  covering  il ;  inm-Hon,  higbest  facet  of 
gi-eater  tuberosity  of  humerus ;  actioa,  assiata  deltoid,  fixes  head  of 
humerus  in  socket ;  Tierve,  Huprascapular. 

fn/raaplnafu^'  (Fig-  56);  origin,  internal  two-thirds  of  infra- 
spiaouB  foeaa ;  interlien,  tendinous,  middle  facet  of  greater  tuber- 
osity of  humenia;  actum,  rotates  head  of  humerus  outward;  nerve, 
suprascapular. 

TsTM  minor'*  (Pig.  66) ;  origin,  upper  two-thirds  of  doisal  sur- 
face of  axillary  border  of  scapuU  and  intermuscular  septa;  truer- 
tion,  lowest  fiicet  on  greater  tuberosity  of  humerus ;  aeihn,  rotated 
head  of  humerus  outward;  n«r(%,  circumSez. 

Teres  major"  (Fig.  56) ;  origin,  dorsal  aspect  of  inferior  angle  of 
scapula  and  intermuscular  septum  separating  from  teres  minor 
and  infraspinatus;  insertion,  internal  lip  of 
bicipital  groove;  action,  draws  humerus 
downward  and  backward  when  raised,  also 
rotates  it  inward ;  nerve,  lower  subscapular, 

Coraco-bracliiahV  (Fig.  60) :  origin,  fleshy 
from  apez  of  coracoid  process  of  scapula; 
iraertion,  tendinous,  into  rough  ridge  at- 
middle  of  inner  side  of  shaft,  of  humerus; 
aetion,  draws  humerus  forward  and  inward, 
also  elevates  it ;  Tierve,  musculo-cutaaeous, 
which  perforates  the  muscle. 

B/copsBaxor  cabiti^  (Fig.  60);  origin,  ghort 
head,  tendinous,  in  common  with  coraco- 
brachialis  from  tip  of  coracoid  process  of 
scapula,  long  head,  upper  margin  of  glenoid 
cavity  by  rounded  tendon  continuous  with 
glenoid  ligament;  iTi«er/«>n;  tendinous  into 
back  part  of  tuberosity  of  radius  (a  buraa 
is  interposed  in  front),  and  by  a  broad  apo- 
neurosis opposite  elbow,  into  &scia  of  fore- 
arm; action,  flexes  and  supinates  forearm, 
rendei's  forearm  fascia  tense ;  nerve,  muscu- 
lo-cutaneous. 

Brachialis  anticu^ :  origin,  lower  half  of  outer  and  inner  surfiiceg 
of  shad  c^  humerus,  embracing  insertion  of  deltoid ;  inwrfion,  ten- 
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dlnous  into  anterior  surface  of  coronoid  process  of  ulna ;  action^ 
flexes  forearm ;  nerven,  muscnlO'Cutaneous  and  mnsculo-spiral. 

Triceps  extensor  cubiti^^i  origin,  scapular  or  long  head,  from 
rough  triangular  depression  below  glenoid  fossa,  the  external  head 
from  posterior  surface  of  shaft  between  upper  part  of  musculo- 
spiral  groove  and  insertion  of  teres  major,  the  internal  head  from 
posterior  surface  below  musculo-spiral  groove;  insertion,  tendi- 
nous, back,  upper  surface  of  olecranon  process  of  ulna;  action,  ex- 
tends forearm  and  arm;  neree,  musculo-spiral. 

Subanconeua :  origin,  humerus  above  olecranon  fossa ;  insertion, 
posterior  ligament  of  elbow;  action,  prevents  loose  capsule  from 
being  pinched  during  extension ;  nerve,  masculo-spiral. 

Muscles  of  the  Forearm. 

interior,  or  flexor  and  pronator  group:  All  take  origin  from  in- 
ternal condyle,  except  pronator  quadratus. 

Superficial  layer. 

Pronator  radii  teres*  (Fig.  61):  origin,  double,  above,  from  in- 
ternal condyle  and  common  tendon,  fascia  of  forearm  and  wXsxr 
musculaLik^iktum,  below,  from  inner  side  of  coronoid  process  of 
ulna ;  insertion,  tendinous,  into  rough  ridge  on  middle  of  outer 
surface  of  shafl  of  radius;  ncfion,  proimtes  forearm,  aids  flexion; 
nerve,  median. 

Flexor  carpi/  radia/is^:  origin,  internal  condyle  by  cqjxuzumi 
tendon,  forearm  fascia,  and  intermuscular  septa;  insertion,  tendin- 
ous, into  base  of  index  metacarpal;  action,  flexes  wrist,  then  fore- 
arm ;  ?ierve,  median. 

Palmaris  longus^:  origin,  inner  condyle  by  common  tendon, 
fascia,  and  intermuscular  agpta;  insertion,  tendinous,  into  anterior 
annular  ligament  and  palmar  fascia;  action,  tightens  palmar 
fascia ;  nerve,  median. 

Flexor  carpi  ulnaris^ :  origin,  double,  by  common  tendon  from 
inner  condyle  and  from  inner  margin  of  olecranon  by  aponeu- 
rosis, and  from  upper  two-thirds  of  posterior  border  of  ulna  and 
intermuscular^  8e£tum;  insertion,  tendinous,  into  pisiform  bone, 
annular  ligament  and  base  of  little  flnger  metacarpal ;  action,  flexes 
hand  on  forearm ;  then  forearm  on  arm ;  nerve,  ulnar. 
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Flexor  sublimia  digHonini'  {perforatusi) :  ori'jhi,  by  thTccJiea<la,  one 
from  internal  condyle  by  common  tendon  and  from  internal  lateral 
ligament  and  inter  muse  ular  ^apta.  a  second  from  inner  side  af  the 
coronoid  process  of  ulna,  the  third  from  oblique  line  of  radius; 
iinerlion,  by  four  tendona,  e:ich  of  which 
splits  for  the  passage  of  tlie  deep  flexor  ten-  "■  "■ 

dona,  each  half  becoming  attached  to  middle 
of  lateral  margins  of  second  phalanges; 
acfinti,  flexes  fingers,  then  lia:id  on  forearm, 
then  forearm  on  arm;  werpe, median. 

Deep  layer. 

Flexor  profundus  digitoram  [pBrforans):  wi'- 
giii,  upper  two-third-)  of  antero-internal  sur- 
face of  shaft  of  ulna,  inner  side  of  coronoid 
process,  by  an  aponeurosis  from  upper  two- 
thirds  of  posterior  border  of  ulna  and  ulnar 
half  of  interosseous  membrane;  insertion, 
into  bases  of  last  phalanges  by  four  tendons, 
which  pass  between  the  two  slips  of  flexor 
sublimia  tendons ;  action,  flexes  fingers,  then 
wrist  on  forearm ;  iicnica,  ulnar  and  anterior 


Flexor  longus  pollieh :  origin,  upper  two- 
thirds  of  front  of  shaft  of  radius,  adjacent 
interosseous  membrane,  Hometimea  from  base 
of  coronoid  process ;  i'lsertion,  base  of  last 
phalanx  of  thumb;  action,  flexes  last  thumb 
phalanx  ;  nerve,  anterior  interosseous. 

Pi-onator  quadrataa :  origin,  oblique  line  on 
lower  fourth  of  anterior  surface  of  ulna,  the 
bone  below,  the  anterior  border  of  ulna  and 
aponeurosis  over  muscles;  insertion,  lower  fourth  of  anterior  sur- 
face and  external  border  of  radius;  action,  pronatee  hand;  Tieree, 
anterior  interosseous. 

Fadial  Hegloa :  all  the  extensors  and  supinators  arise,  at  least 
partially,  from  the  external  condyle  and  ridge  of  the  humerus. 

Supinator  longut":  ort^in,  upper  two-thirds  of  external  condyloid 
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ridge  and  external  intermuscular  ac^ttaun;  inwrtion,  base  of  atyloid 
process  of  radins ;  action,  supinatcs  forearm  aftfit  it  lias  been  pro- 
natod,  flexes  forearm  od  arm,  second  in  power  only  to  biceps ;  fierve, 
muBculo-spiral. 

Exiansof  carpi  rad/a/is  longior'  {Fig.  62):  origin,  lower  third  of 

external  condyloid  ridge  and  extern»L  intermuscular  spptum ;  in««r- 

tion,  radial  side  of  base  of  metacarpal  bone 

^°  *^  of  indexiinger;  ocitof*,  extends  wrist;  nerve, 

musculo-spiral. 

Extensor  earpi  radialia  breritH^:  orijptn,  ex- 
ternal condyle  by  common  tendon,  external 
lateral  ligament,  the  covering  aponeurosis 
and  the  intermuscular  B^pta;  ijaerlion,taA\tA 
side  of  base  of  metacarpal  of  middle  finger; 
action,  extends  wrist;  nerve,  posterior  inter- 


Extanaor  communis  digitoruof:  origin,  ex- 
ternal condyle  by  comj]{on  tendon,  deep 
jjj^ia  itud  intermuscular  ^sptii;  iraertioa, 
second  and  third  phalanges  of  each  finger 
by  three  main  tendons,  one  of  which  sub- 
divides into  two;  action,  exteuda  fiagers, 
then  hand,  finally  forearm  on  arm ;  nerve, 
puBterioi  interosseous. 

Extensor  minimi  digiH'i  origin,  common 
tendon  and  intermuscular  septa;  insertion, 
with  tendon  of  common  extensor  into  second 
and  third  phalanges  of  little  finger;  actiaa, 
extends  little  finger;  nerve,  posterior  inter- 


Ettensor  carpi ulnaris'":  origin,byci 
tendon  from  external  condyle,  middle  third 
of  posterior  border  of  ulna  below  aconcua 
and  forearm  fascia;  insertion,  ulnar  side  of 
base  of  fifth  metacarpal;  action,  extends 
wrist;  ninie,  posterior  interosseous. 

Anconeus:  origin,  back  of  outer  condyle  of  humerus;  insertion, 
side  of  olecranon  and  upper  fourtli  of  posterior  surface  of  shaft 
of  ulna;  oc^iCi.  extends  forcnrm ;  nenii',  musculo-spiral. 
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Supinator  brevis^^ :  origin,  external  condyle  of  humerus,  external 
lateral  ligament  and  orbicular  ligament  of  radius,  oblique  line  of 
ulna,  triangular  depression  in  front  of  it  and  apo^gufosis  coyering 
muscle;  insertion,  back  inner  part  of  neck  of  radius,  bicipital 
tuberosity,  and  oblique  line;  action,  supinates  forearm;  nerve, 
posterior  interosseous  which  pierces  it. 

Extensor  ossis  metacarpi  pollicis^^:  origin,  posterior  surface  of 
shaft  of  ulna  below  anconeus,  interosseous  liganjif  nt,  and  middle 
third  of  posterior  surface  of  shaft  of  radius ;  insertion,  base  of 
thumb-metacarpal ;  action,  extends  thumb-metacarpal ;  nerve, 
posterior  interosseous. 

Extensor  primi  internodii  pollicis^^:  origin,  posterior  surface  of 
shaft  of  radius  and  interosseous  membrane ;  insertion,  base  of  first 
thumb-phalanx ;  action,  extends  phalanx  on  metacarpal ;  nerve, 
posterior  interosseous. 

Extensor  secundi  internodii  poiiicis^* :  origin,  posterior  surface  of 
shaft  of  ulna  and  interosseous  membrane  below  extensor  ossis 
metacarpi;  insertion,  last  phalanx  of  thumb;  action,  extends 
thumb ;  nerve,  posterior  interosseous. 

Extensor  indicis :  origin,  posterior  surface  of  shaft  of  ulna  below 
extensor  secundi;  insertion,  with  tendon  of  common  extensor  into 
second  and  third  phalanges  of  index  finger ;  action,  extends  index 
finger ;  nerve,  posterior  interosseous. 

Fasciae  of  the  Hand. 

The  anterior  annular  ligament  is  stretched  between  pisiform  bone 
and  unciform  process  of  unciform  bone  on  one  side,  and  the  tuber- 
osity of  scaphoid  and  ridge  of  trapezium  on  the  other ;  it  is  con- 
tinuous with  forearm  and  palmar  fascia,  and  receives  the  insertion 
of  the  palmaris  longus  muscle  and  partially  that  of  flexor  carpi 
radialis,  which  pierces  it ;  beneath  it  pass  the  median  nerve  and,  in 
one  synovial  sheath,  the  tendons  of  the  flexor  sublimis  and  pro- 
fundus digitorum  and  the  flexor  longus  pollicis. 

The  post  rior  annular  ligament  continuous  with  forearm  fascia, 
is  attached  on  dorsum  internally  to  ulna,  cuneiform,  and  pisiform 
bones  and  palmar  fascia,  externally  to  ridges  on  back  of  and  margin 
of  radius.    Six  separate  synovial  compartments  exist  for  the  ez" 
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tensor  tendons;  from  without  inward,  they  are :  (1)  outer  side  (rC 
styloid  process,  for  extensor  ossis  mctacarpi  and  extensor  primi 
internodii  pollicis ;  (2)  behind  same  process,  for  extensor  carpi  radi- 
alis  longior  and  brevior;  (3)  next  for  extensor  secundi  internodii 
pollicis;  (4)  more  internally  still,  for  extensor  communis  digitorum 
and  extensor  indicis ;  (5)  opposite  interval  between  radius  and 
ulna,  for  extensor  minimi  digiti ;  and  (6)  back  of  ulna,  for  extensor 
carpi  ulnaris. 

The  palmar  fascial  (Fig.  61 ),  consisting  of  a  central  and  two  lateral 
portions,  invests  muscles  of  hand  forming  their  common  sheath ;  the 
central  segment  is  triangular,  attached  to  anterior  annular  ligament 
above,  below  dividing  into  four  slips  opposite  metacarpal  heads,  each 
slip  dividing  again  to  enclose  flexor  tendons  and  be  inserted  on 
sides  of  first  phalanges;  strong  transverse  fibres  connect  the 
separate  processes,  and  vertical  septa,  continuous  on  each  side  with 
interosseous  aponeurosis,  separate  the  middle  from  lateral  palmar 
groups  of  muscles ;  beneath  is  the  superficial  palmar  arch,  median 
and  ulnar  nerves;  the  lateral  portions  of  this  fascia  thinly  invest 
the  muscles  of  the  thenar  and  hypothenar  eminences. 

Muscles  of  the  Hand. 

Abductor  pollicis^^  (Fig.  61) :  origin,  ridge  of  trapezium  and  an- 
nular ligament ;  insertion^  tendinous  into  radial  side  of  base  of 
first  thumb-phalanx ;  action,  draws  thumb  from  median  line — i.  e., 
abducts  it;  nerve,  median. 

Opponens  pollicis :  origin,  palmar  surface  of  trapezium  and  an- 
nular ligament ;  insertion,  whole  length  of  radial  side  of  thumb- 
metacarpal ;  action,  flexes  metacarpal ;  nerve,  median. 

Flexor  brevis  pollicis^^  (Fig.  61):  origin,  by  two  heads  between 
which  lies  flexor  longus  pollicis  tendon,  the  external  from  trape- 
zium and  outer  two-thirds  of  annular  ligament,  the  internal  from 
trapezoid,  os  magnum,  base  of  third  metacarpal,  and  sheath  of 
tendon  of  flexor  carpi  radialis;  insertion,  sides  of  base  of  first 
thumb-phalanx  by  two  tendons  each  containing  a  sesamoid  bone ; 
action,  as  name  implies;  nerves,  median  and  ulnar. 

Adductor  pollicis :  origin,  whole  palmar  length  of  metacarpal  of 
middle  finger;  insertion,  ulnar  side  of  base  of  first  thumb-phalanx 
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and  iateroal  sesamoid  bone ;  action^  draws  thumb  toward  median 
line;  nerve^  ulnar. 

The  preceding  muscles  form  the  thenar  eminence. 

Palmaris  brevis^^i  origin^  tendinous  from  annjilar  ligament  and 
,  palmar  fascia;  insertion^  skin  on  inner  border  of  palm;  action, 
wrinkles  skin  on  inner  palmar  side  ;  nervCj  ulnar. 

Abductor  minimi  digiti :  origin,  pisiform  bone  and  expansion  of 
tendon  of  flexor  carpi  ulnaris ;  insertion,  ulnar  side  of  base  of  first 
little  finger  phalanx ;  action,  draws  little  finger  from  median  line; 
nerve,  ulnar. 

Flexor  brevis  minimi  digiti:  origin,  tip  of  unciform  process  and 
annular  ligament ;  insertion,  base  of  first  little  nnger  phalanx  with 
the  abductor ;  action,  flexes  little  finger ;  nerve,  ulnar. 

Opponens  minimi  digiti:  origin,  beneath  preceding,  from  unci- 
form process  and  annular  ligament;  insertion,  whole  length  of 
little  finger  metacarpal ;  action,  flexes  fifth  metacarpal ;  nerve, 
ulnar. 

The  four  preceding  muscles  form  the  hypothenar  eminence. 

Lumbrica/es:  origin,  tendons  of  deep  flexor :  insertion,  tendinous 
expansion  of  extensor  communis  tendon  over  dorsum  of  each 
finger ;  they  are  four  in  number  ;  action,  aid  in  extending  second 
and  third  phalanges  (Duchenne,  Hutchinson) ;  nerves,  two  outer 
by  median,  two  inner  by  ulnar. 

Dorsal  interossei  (four  in  number):  origin,  by  two  heads  from 
adjacent  sides  of  the  metacarpal  bones;  insertion,  into  bases  of 
first  phalanges  and  aponeurosis  of  common  extensor ;  action,  ex- 
tend second  and  third  phalanges,  abduct  fingers  from  middle 
line  passing  through  centre  of  middle  finger;  nerve,  ulnar. 

Pa/mar  interossei  (three  in  number) ;  origin,  from  entire  length 
of  palmar  surfaces  of  second,  fourth,  and  fifth  metacarpal  bones; 
insertion,  into  bases  of  first  phalanges  of  same  fingers;  auction, 
adduct  (draw)  fingers  toward  middle  finger;  nerve,  ulnar. 

Muscles  of  Lower  Extremity. 

Psoas  magnus^^  (Fig.  63) :  origin,  sides  of  bodies,  intervertebral 
substances  and  bases  of  transverse  processes  of  last  dorsal  and  all 
the  lumbar  vertebrae ;  insertion,  tendinous,  with  iliacus,  into  lesser 
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trochanter;  action,  flexes  thigh  on  pelvis,  or  vice  verady  also  rotates 
femur  outward ;  nerves,  anterior  branches  of  lumbar  nerves. 

Psoas  parvus  (often  absent) :  origin,  sides  of  bodies  and  inter- 
vertebral substance  between  last  dorsal  and  first  lumbar  vertebrae ; 
insertion,  tendinous  into  ilio-pectineal  eminence  and  iliac  fascia ; 
action,  tensor  of  iliac  fascia ;  nerves,  anterior  branches  of  lumbar 
nerves. 

Iliacu^^i  origin^  iliac  fossa  and  inner  margin  of  iliac  crest,  ilio- 
lumbar ligament  and  base  of  sacrum,  anterior  superior  and  inferior 
iliac  spines,  the  notch  between  them,  and  capsule  of  hip-joint; 
insertion,  with  tendon  of  psoas  magnus  into  lesser  trochanter; 
action,  same  as  psoas  magnus ;  nerve,  anterior  crural. 

The  fascia  lata,  or  deep  fascia,  is  attached  above  to  Poupart's 
ligament  and  iliac 'crest,  behind  to  margins  of  sacrum  and  coccyx, 
internally  to  pubic  arch  and  linea  ilio-pectinea,  and  below  to  con- 
dyles of  femur,  tuberosities  of  tibia,  and  head  of  fibula ;  two  strong 
intermuscular  septa  pass  from  the  inner  surface  to  whole  length  of 
linea  aspera ;  numerous  smaller  septa  provide  separate  sheaths  for 
each  muscle ;  just  below  Poupart's  ligament,  at  the  upper  inner 
aspect  of  thigh,  is  the  large  oval  saphenous  opening,  formed  by  the 
margins  of  the  pubic  and  iliac  portions  of  the  fascia  lata ;  Poupart-s 
ligament  is  an  artificial  production,  being  in  reality  the  thickened 
lower  portion  of  the  external  oblique  aponeurosis  where  the  fascia 
lata  becomes  continuous  with  it. 

Tensor  vajince  femoris^ :  origin,  anterior  part  of  outer  lip  of  iliac 
crest  and  anterior  superior  iliac  spine ;  insertion,  fascia  lata  one- 
fourth  down  thigh,'  whence  fascia  is  continued  down  to  tibial 
head  as  the  ilio-tiblal  band;  action,  tensor  of  fascia  lata;  nerve, 
superior  gluteal.  ^Vjk 

Sartorial :  origin,  anterior^^ferior  iliac  spine  and  upper  half  of 
notch  below  it;  insertion,  aponeurotic,  into  upper  inner  surface  of 
shaft  of  tibia;  action,  flexes  leg  upon  thigh,  thigh  upon  pelvis,  at 
same  time  drawing  limb  inward,  thus  crossing  one  leg  over  the 
other;  nerve,  anterior  crural. 

Rectus  femoris^ :  origin,  by  two  tendons,  the  straight  from  anterior 
inferior  iliac  spine,  the  reflected  from  groove  above  acetabulum ; 
in^ertiony  patella  in  common  with  three  next  muscles;  action,  ex- 
tends leg;  nerve,  anterior  crural. 
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Vastus  etfernus';  origin,  tubercle  of  femur,  great  trochanter, 
rough  line  leading  thence  to  linea  aspera  and  whole  outer  lip  of 
linea  aaperaj  insertion,  aponeurotic  into  outer  border  of  patella; 
action,  extenda  leg;  nerve,  anterior  crural. 

Vastus  intarnus  and  crureu^ :  origin,  lias  leading  from  inner  side 
of  neck  of  femur  to  linea  aapera  and  its  whole  inner  lip,  internal 
intermuscular  eeptum,  internal,  auterior,  and  external  Burfaces  of 


the  shaft  of  femur  between  the  anterior  intertrochanteric  lin 
the  lower  fQurth  of  the  bone;  in«erlion,  aponeurotic,  into  ii 
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of  patella,  blending  with  other  portions  of  quadriceps  tendon  ; 
acHon,  extends  leg;  nervCj  anterior  crural.  The  preceding  four 
muscles  are  called  the  quadriceps  extensor*/,®,  whose  tendon  con- 
tains the  patella',  and  which  is  inserted  into  tubercle  of  tibia  by 
ligamentum  patellae. 

Subcrureus:  origin,  by  two  heads  from  lower  part  of  shaft  of 
femur;  insertion,  upper  part  of  synovial  pouch  of  knee;  action, 
draws  up  synovial  sac:  nervey  anterior  crural. 

GraciW^:  origin,  aponeurotic  from  inner  margin  of  ramus  of 
pubes  and  ischium ;  insertion,  upper  inner  surface  of  shaft  of  tibia 
above  and  behind  sartorius ;  action^  flexes  leg  and  adducts  thigh ; 
nerve,  obturator. 

PgSiifleus^^ :  origin,  linea  ilio-ggfituifia,  bone  in  front  of  it,  and 
tendinous  prolongation  of  Gimbernat's  ligament ;  insertion,  rough 
line  passing  from  lesser  trochanter  to  linea  aspera ;  action^  flexes, 
adducts,  and  rotates  thigh  outward;  nerves,  obturator,  accessory 
obturator,  anterior  crural. 

Adductor  longu^^ :  origin,  tendinous  from  angle  of  pubes ;  inser- 
tion, middle  third  of  linea  aspera ;  action,  adducts  and  flexes  thigh; 
nerve,  obturator. 

Adductor  brevis:  origin,  outer  surface  of  descending  ramus  of 
pubes;  itisertion,  upper  part  of  linea  aspera;  action,  adducts  and 
flexes  thigh ;  nerve,  obturator. 

Adductor  magnus^* :  origin,  descending  ramus  of  pubes,  ascending 
ramus,  outer  margin,  and  under  surface  of  tuberosity  of  ischium; 
insertion,  rough  line  running  from  great  trochanter  to  linea  aspera, 
whole  length  of  linea  aspera,  and  by  a  tendon  into  tubercle  above 
inner  condyle  of  femur,  between  these  portions  of  muscle  is  an 
angular  interval  for  passage  of  femoral  vessels,  the  lower  orifice  of 
Hunter's  canal ;  action,  adducts  and  rotates  thigh  outward ;  nerves, 
obturator  and  great  sciatic;  the  external  portion  of  the  muscle 
presents  four  apertures,  the  three  upper  for  the  perforating  arteries, 
the  lowest  for  termination  of  profunda  artery. 

Gluteus  maximus^  (Fig.  64):  origin,  superior  curved  line  of  ilium 
and  portion  of  bone  and  crest  just  behind  it,  posterior  surface  of 
last  piece  of  sacrum,  side  of  coccyx,  aponeurosis  over  multifidus 
Bpina3  muscle  and  the  great  sacro-sciatic  ligament ;  insertion,  fascia 
lata  and  rough  line  running  from  great  trochanter  to  linea  aspera 
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between  vastus  externus  and  ndcliictor  magnus ;  action,  mnintaina 
trunk  erect  upon  thigh,  extends,  abducts,  and  rotates  thigh  out- 
ward ;  ntruea,  small  sciatic,  and  branch  from  aacral  plexus. 

Gluteus  medius^  (P'g.  64)  r  origin,  outer  surface  of  ilium  between 
superior  and  middle  curved  lines,  outer  lip  of  crest  between,  and 
gluteal     aponeuroais ;     ianertion, 
tendinous  into  oblique  line  on  Fio-  0fi- 

great  trochanter ;  action,  supports 
trunk,  the  posterior  fibres  rotate 
thigh  oulvjard,  the  anterior  Abres 
rotate  thigh  inward,  it  also  ab- 
ducts and  draws  thigh  forward; 
nerve,  superior  gluteal. 

Gluteus  minimuf  (Fig-  65) :  ori- 
gin, outer  surface  of  ilium  between 
middle  and  inferior  curved  line.4 
and  margin  of  sciatic  notch ;  in- 
tertion,  anterior  border  of  great 
trochanter;  ocfion, draws  forward, 
abducts  and  rotates  thigh  inward, 
aids  in  maintaining  trunk  erect; 
nen  e,  superior  gluteal 

Pynformi^  ortgm  hv  three 
fleshy  digitations  from  bone  be- 
tween first,  second,  third,  and 
fourth  anterior  sacral  foramina, 
likewise  grooves  leading  from  them  from  margin  of  great  sacro- 
aci  at  J  c  foramen  audgreatsaero  sciatic  ligament;  tn^erffrm,  passing 
out  of  pelvis  by  great  sacro-sciatic  foramen  is  attached  to  upper 
border  of  great  trochanter;  action,  an  external  rotator  of  thigh, 
which,  when  flexed,  is  abducted  by  this  muscle,  also  draws  pelvis 
forward  with  fixed  femur ;  neroes,  branches  of  sacral  plexus. 

Obturator  internaa" :  origin  internal  surface  of  obturator  mem- 
brane and  tendinous  arch  for  passage  of  vessels,  and  inner  side  of 
obturator  foramen  ;  insertion,  upper  border  of  great  trochanter 
alVer  leaving  pelvis  by  leaser  sacro-sciatic  foramen;  four  or  five 
tendinous  bands  pass  in  the  sutistance  of  the  muscle  (Bigelow) 
10 
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from   origin    to  insertion;    action,  similar  to   pyriformis;    nerves^ 
branches  of  sacral  plexus. 

Gemetlus  superior^^ :  origin^  spine  of  ischium ;  insertion,  with 
tendon  of  obturator  internus  into  upper  border  of  great  trochanter; 
ctcHony  rotates  thigh  outward  ;  nerves,  branches  of  sacral  plexus. 

Gemellus  inferior^'^ :  origin,  tuberosity  of  ichium ;  insertion,  great 
trochanter  with  obturator  internus;  action,  an  external  rotator  of 
thigh ;  7i€rre^j  branches  of  sacral  plexus. 

Obturator  extern  us :  origin,  inner  margin  of  obturator  foramen 
externally,  and  inner  two  thirds  of  outer  surface  of  obturator  mem- 
brane; insertion,  digital  fossa  of  femur;  action,  an  external  rotator 
of  thigh;  nerve,  obturator. 

Quadratus  femoris  ^^ :  origin,  outer  border  of  tuberosity  of  ischium ; 
insertion,  linea  quadrati  on  back  of  trochanter  major;  action,  ex- 
ternal rotator  of  thigh ;  nerves,  branches  of  sacral  plexus. 

Biceps^^  (Fig.  65) ;  *,^  (Fig.  64) :  origin,  by  two  heads,  the  long^^ 
(Fig  65)  from  lower  inner  facet  on  tuberosity  of  ischium  by  tendon 
common  to  semitendinosus,  the  short  head^  (Fig.  64),  from  linea 
aspera  between  adductor  magnus  and  vastus  externus,  and  from 
intermuscular  septum ;  insertion,  outer  side  of  head  of  fibula,  the 
tendon  splitting  to  embrace  external  lateral  ligament  of  knee,  one 
band  extending  down  as  far  as  outer  tuberosity  of  tibia  ;  this  mus- 
cle forms  the  outer  hamstring',  action,  flexes  leg,  after  which  it 
slightly  rotates  it  outward ;  nerve,  great  sciatic. 

Semitendinosus^  (Fig.  64),  ^^  (Fig.  6')):  origin,  by  common  tendon 
with  preceding  muscle  from  tuberosity  of  ischium  and  adjacent 
aponeurosis ;  insertion,  upper  inner  surface  of  shaft  of  tibia,  be 
hind  sartorius  and  below  gracilis;    action,  flexes  leg  on  thigli; 
7ierve,  great  sciatic. 

Semimembranosus''  (Fig.  64)  :  origin,  tendinous  from  upper  outer 
facet  on  tuberosity  of  ischium  ;  insertion,  groove  on  inner  tuber- 
osity of  tibia ;  action,  flexes  leg  on  thigh,  after  which  it  assist* 
popliteus  in  rotating  leg  inward  ;  nerve,  great  sciatic;  the  tendons 
of  sartorius^"  (Fig.  64),  gracilis®  (Fig.  64),  semimembranosus^  (Fig 
64),  and  semitendinosus**  (Fig.  60)  (enumerated  from  before  back- 
ward), form  the  inner  hamstring. 
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Muscles  of  the  Leg. 

TibJafis  anticus^  (Fig.  66) :  origin,  outer  tuberosity  and  upper  two- 
thirds  of  external  surface  of  shaft  of  tibia,  adjacent  interosseous 
membrane,  deep  surface  of  fascia,  and  intermuscular  septum ;  in- 
sertion, inner  under  surface  of  internal  cuneiform  bone,  base  of 
first  metatarsal ;  action,  flexes  and  adducts  tarsus ;  nerve,  anterior 
tibial. 

Extensor  propr/us  pof//cis^ :  or  if/ In,  middle  two- fourths  of  anterior 
surface  of  fibula,  and  to  same  extent  from  interosseous  membrane; 
insertion,  base  of  last  phalanx  of  great  toe;  action,  extends  great 
toe  and,  continuing  action,  flexes  tarsus  on  leg ;  nerve,  anterior 
tibial. 

Extensor  longus  digitorum^ :  origin^  outer  tuberosity  of  tibia,  upper 
three-fourths  of  anterior  surface  of  fibula,  interosseous  membrane, 
deep  surface  of  fascia,  and  intermuscul^  septa ;  insertion,  divides 
into  three  tendons,  and  one  subdivides  making  four  tendons,  which 
are  attached  to  second  and  third  phalanges  of  four  lesser  toes; 

^tion,  extends  toes,  then  flexes  tarsus  on  leg ;  nerve,  anterior  tibial. 

Peroneus  tertius^  (part  of  preceding  muscle) :  origin,  lower  fourth 
of  anterior  surface  of  fibula,  interosseous  membrane,  and  inter- 
muscular septum;  insertion,  upper  inner  part  of  base  of  little  toe 
metatarsal ;  action,  same  as  long  extensor ;  nerve,  anterior  tibial. 

Gastrocnemius^^ :  origin,  by  two  heads  from  upper  back  part  of 
condyles  of  femur  and  supra-condyloid  ridges;  insertion,  witli 
tendons  of  soleus  and  plantaris  longus  forms  tendo-Achillis,  which 
is  inserted  into  posterior  tuberosity  of  os  calcis ;  action,  extends 
foot ;  nerve,  internal  popliteal. 

So/eus^,^ :  origin,  tendinous,  from  back  of  head  of  fibula  and 
upper  third  of  postero-internal  surface  of  shaft,  from  oblique  line 
of  tibia  and  from  middle  third  of  its  inner  border;  insertion,  tuber- 
osity of  OS  calcis  by  tendo-Achillis;  action,  extends  foot;  nerve, 
external  popliteal. 

Plantaris;  origin,  lower  part  of  outer  bifurcation  of  linea  aspera 
and  posterior  ligament  of  knee-joint ;  insertion,  posterior  surface  of 
OS  calcis  with  tendo-Achillis ;  action,  extends  foot ;  nerve,  internal^ 
popliteal. 

I 

1 
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Poplitaiief  (Fig.  67] :  origin,  depreesion  on  outer  side  of  external 
condyle  of  femur  and  p(»terior  ligament  of  knee-joint;  insertion, 
iDDer  iwo-tliirda  of  triangular  surface  above  oblique  line  of  tibia 
poBteriorly,  and  tendinous  expansion  covering  muscle;  action, 
flexes  1%  upon  thigh,  then  rotates  tibia  inward ;  nerve,  internal 
popliteal. 


nexor  fonjws  poltici^  (,F\g.  UT) :  orit/ln,  lower  two-thirds  of  postero- 
intemal  surface  of  shaft  of  fibula,  escept  its  lowest  inch,  lower 
part  of  interosseous  membrane,  intermuscular  nfgtum,  and  fascia 
covering  tibialis  posticus ;  inierlioii,  base  of  last  phalanx  of  gri'at 
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toe ;  action,  flexes  great  toe,  then  extends  foot ;  nerve,  posterior 
tibial. 

Flexor  longus  digitorurrP  (Fig.  67)  (perforans) :  origin,  posterior 
surface  of  tibia  below  oblique  line  internal  to  tibialis  posticus,  ex- 
cept lower  three  inches,  also  intiermuscular  septum,  tendon  passes 
behind  malleolus  in  groo3^e_jKith  tibialis  posticus,  but  in  separate 
synovial  sheath ;  insertion,  bases  of  phalanges  of  lesser  toes  by  four 
tendons,  each  passing  through  a  fissure  in  the  tendon  of  the  flexor 
brevis;  action,  flexes  phalanges,  then  extends  foot;  nerve,  posterior 
tibial. 

Tibialis  posticus^  (Fig.  67) :  origin,  by  two  pointed  processes,  be- 
tween which  pass  the  anterior  tibial  vessels,  from  whole  of  pos- 
terior surface  of  interosseus  membrane  except  lowest  part,  posterior 
surface  of  tibia,  external  to  flexor  longus,  between  oblique  line 
above  and  middle  of  external  border  below,  and  from  upper  two- 
thirds  of  internal  surface  of  fibula;  insertion,  tuberosity  of  sca- 
phoid and  internal  cuneiform  bones ;  auction,  extends  tarsus  on  leg, 
adducts  foot;  nerve,  posterior  tibial. 

Peroneus  longus'  (Fig.  66) :  origin,  head  and  upper  two-thirds  of 
outer  surface  of  shaft  of  fibula,  deep  surface  of  fascia,  and  inter- 
muscular  septa,  passes  behind  outer  malleolus  in  groove  with  pero- 
neus brevis®  (Fig.  64),  then  traverses  groove  of  cuboid ;  insertion, 
outer  side  of  base  of  great  toe  metatarsal  and  internal  cuneiform ; 
action,  extends  foot,  then  everts  it ;  nerve,  musculo-cutaneous. 

Peroneus  brevis^  (Fig.  66) :  origin,  lower  two-thirds  of  outer  sur- 
face of  shaft  of  fibula,  intermuscular  septa ;  insertion,  passes  with 
preceding  muscle  behind  external  malleolus  in  a  groove  lined  with 
a  synovial  sheath  common  to  both  tendons,  to  be  attached  to 
dorsum  of  base  of  fifth  metatarsal ;  action,  same  as  peroneus  longus; 
nerves,  musculo-cutaneous. 

Fasciae  of  Foot. 

The  anterior  annular  ligament  consists  of  (1)  an  upper  vertical  por- 
tion binding  down  the  extensor  tendons,  attached  to  lower  ends  of 
tibia  and  fibula,  continuous  above  with  leg  fascia,  and  containing 
only  one  synovial  sheath  situated  internally  for  tendon  of  anterior 
tibial,  the  extensor  longus  digitorum,  peroneus  tertius,  and  ex* 
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tensor  propriaa  pollicis  tendons,  and  anterior  tibial  vessels  and 
nerve  passing  beneath  it  without  a  distinct  sheath ;  and  (2)  a 
horizontal  portion  attached  externally  to  upper  surface  of  os  calcis, 
and  internally  to  inner  malleolus  and  plantar  fascia,  containing 
three  sheaths,  that  internal  for  anterior  tibial  tendon,  the  next  for 
extensor  proprius  pollicis  tendon,  and  that  most  external  for  ex- 
tensor longus  digitorum  and  peroneus  tertius. 

The  internal  annular  ligament  is  a  strong  band  extending  from 
inner  malleolus  to  inner  margin  of  calcis,  converting  the  bony 
grooves  on  its  surface  into  canals  for  the  flexor  tendons  and  plantar 
vessels ;  it  is  continuous  with  deep  fascia  of  leg,  plantar  fascia, 
and  origin  of  abductor  pollicis  muscle.  Its  three  fibro-osseous 
canals  transmit,  enumerated  from  within  outward,  the  tendons  of 
posterior  tibial,  flexor  longus  digitorum,  posterior  tibial  vessels  and 
nerve — through  broad  space  beneath  ligament — and  tendon  of 
flexor  longus  pollicis. 

The  external  annular  ligament  stretches  between  the  extremity  of 
the  outer  malleolus  to  outer  surface  of  calcis,  forming  a  common 
sheath  for  peroneal  tendons. 

The  plantar  fascia,  the  densest  of  all  fibrous  membranes,  consists 
of  a  central  and  lateral  portions  ;  the  former,  thick  and  narrow  be- 
hind, arising  from  inner  tubercle  of  os  calcis,  divides  into  a  process 
for  every  toe,  each  again  splitting  opposite  metatarso-phalangeal 
joints  into  two  slips — between  which  pass  the  flexor  tendons— to 
be  attached  to  sides  of  metatarsal  bones  and  transverse  metatarsal 
ligament;  two  chief  and  several  subordinate  intermuscular  septa 
are  given  off*,  separating  the  muscular  layers ;  the  outer  and  inner 
segments  are  thin,  and  of  no  special  interest. 


Muscles  of  the  Foot. 

Dorsal  region. 

Extensor  brevie  digitorum :  origin,  outer  surface  of  os  calcis,  exter- 
nal calcaneo-astragaloid  ligament,  and  annular  ligament ;  insertion, 
by  four  tendons,  the  first  into  first  phalanx  of  great  toe,  the  other 
^]^ge  into  outer  sides  of  long  extensor  tendons  of  second,  third, 
and  fourth  toes ;  action j  accessory  to  loQg,flexor  on  four  inner  toes; 
nerve,  anterior  tibial. 
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Plantar  region.     First  layer. 

Mbductor  pollicis?  (Fig.  68):  origm,  inner  plantar  tubercle  of  oc 
calcis,  internal  annular  ligamcDt,  plantar  fa8i;ia,and  iDtermuaculai 
aeptum;   iiuerfion,    with   innermost   tendon 
of  flexor  brevis  pollicia  into  inner  aide  of  Fto.  6S. 

base  of  first  great  toe  phalanx;   action,  ab- 
ducts great  toe ;  nerve,  internal  plantar. 

Flexor  brevis  tfig/torairfi:  origin,  tendinous 
from  inner  plantar  tubercle  of  calcis,  central 
part  of  plantar  fancia  and  interniuBcular 
septa;  insertion,  by  four  ttindons  fur  four 
lesser  toea,  perlWated  opposite  middle  of 
first  phalanges  by  tendiin  of  long  flexor,  be- 
yond the  perforation  the  t«ndon  splitting  to 
be  inserti^  into  sided  of  second  phalanges; 
aeiion,  flexes  lesser  toes;  nerve,  interual 
plantar. 

Abductor  minimi  digili^ :  origin,  outer  plantar 
tubercle  of  oa  calcis,  bone  in  front  of  both 
tijberclea,  plantar  fascia,  and  intermuscular 
septum ;  intertion,  with  short  flexor  of  little 
toe  into  outer  side  of  base  of  first  little  toe 
phalanx;  action,  abducts  little  toe;  nerve, 
external  plantar. 

Second  layer. 

Flexor  acceaooriua :  origin,  by  two  heads,  from,  concave  surface  of 
calcis  and  calcaiico -scaphoid  ligament  and  os  calcis  in  front  of 
outer  tubercle,  and  from  plantar  ligament ;  insertion,  outer  margin 
and  upper  and  under  surfaces  of  tendon  of  long  flexor  of  toes; 
adion,  ajds  long  flexor;  nerve,  external  plantar. 

Lumbricalea' :  oriyin,  tendons  of  long  flexor ;  intertion,  expansion 
of  long  extensor  and  bases  of  first  phalanges ;  action,  accessory  to 
flexors;  nemet,  the  two  inner  Inmbricales  by  internal,  the  tirooutei 
by  external  plantar  nerre. 

Third  layer. 

Flexor  breria  pollicia :  origin,  inner  border  of  cuboid  and  conljgu- 
puB  portion  of  external  cuneiform,  and  prolongation  of  jioatorior 
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tibial  tendon  ;  insertion,  inner  and  outer  side  of  base  of  first  great 
toe  phalanx  by  two  tendons,  each  containing  a  sesamoid  bone,  the 
inner  tendon  blending  with  that  of  the  abductor  polUcis,  the  outer 
with  that  of  adductor  pollicis;  action,  flexes  great  toe;  nerves,  in- 
ternal plantar,  sometimes  external  plantar. 

Adductor  pollicis :  origin,  tarsal  extremities  of  second,  third,  and 
fourth  metatarsal  bones  and  sheath  of  tendon  of  peroneus  longus ; 
insertion,  with  outer  portion  of  the  short  flexor  into  outer  side  of 
base  of  flrst  phalanx  of  great  toe;  action,  adducts  great  toe;  nerve, 
external  plantar. 

Flexor  brevis  minimi  digiti:  origin^  base  of  little  toe  metatarsal  and 
sheath  of  peroneus  longus  tendon;  insertion,  outer  side  of  base  of 
first  phalanx  of  little  toe;  action,  flexes  first,  extends  second 
phalanx ;  nerve,  external  plantar. 

Transversus  pedis :  origin,  under  surface  of  head  of  fifth  metatar- 
sal bone  and  transverse  metatarsal  ligament;  in8ertion,yvith  adductor 
pollicis  into  outer  side  of  first  phalanges  of  great  toe ;  action,  ad- 
ducts great  toe ;  nerve,  external  plantor. 

Fourth  layer. 

Dorsal  interossei  (four):  origin,  each  by  two  heads  from  adjacent 
sides  metatarsal  bones ;  insertion,  tendinous  into  bases  of  first  pha- 
langes of  corresponding  toes  and  aponeurosis  of  common  extensor; 
action,  abducts  toes  from  imaginary  line  passing  through  centre  of 
second  metatarsal ;  nerve,  external  plantar. 

Plantar  interossei  (three):  origin,  base  and  inner  sides  of  shaft  of 
third,  fourth,  and  fifth  metatarsal  bones ;  insertion,  inner  sides  of 
bases  of  phalanges  of  same  toes;  action,  adduct  toes  toward  a 
line  passing  through  middle  of  second  toe ;  nerve,  external  plantar. 

Vascular  System. 

What  is  the  pericardium? 

\  A  closed  fibro-serous  sac  of  conical  form,  its  apex  surrounding 

■'■^  the  great  vessels  for  about  two  inches  above  their  origin,  its  base 
downward,  attached  to  the  central  tendon  of  diaphragm.  The 
outer  fibrous  coat  is  continued  as  tubular  prolongations,  lost  upon 
the  external  coats  of  the  roots  of  all  the  great  vessels  except  the 
inferior  vena  cava,  and  is  finally  traceable  as  continuous  with  the 
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deep  layer  of  the  cervical  fascia ;  the  serous  coat  lines  the  sac, 
forming  b.  parietal  layer,  is  reflected  over  the  heart  and  great  vessels, 
forming  a  visceral  layer ;  its  function  is  the  secretion  of  a  thin  fluid 
in  sufficient  amount  to  moisten  the  surfaces,  thus  lessening  friction 
during  the  heart's  movements. 

Describe  the  heart. 

It  is  a  hollow,  conical  muscle,  with  four  distinct  cavities,  situ- 
ated obliquely  between  the  lungs,  the  base  upward,  backward,  and 
to  the  right,  the  apex"  (Fig.  GO)  downward,  forward,  and  to  the 
left,  corresponding  to  fifth  intercostiil  space,  one  and  a  half  inches 
below  and  three-fourths  of  an  inch  to  the  right  of  the  left  nipple. 

Give  the  points  upon  the  exterior  of  the  thorax  corre- 
sponding to  space  occupied  by  the  heart. 
The  upper  border  corresponds  to  a  line  drawn  across  the  sternum 
on  a  level  with  the  lower  borders  of  the  second  costal  cartilages;  its 
lower  border  to  a  line  crossing  gladiolus  from  right  side  of  costo- 
xiphoid  joint  to  apex  point  above  described ;  the  right  border 
extending  from  median  line  of  sternum  three  inches,  its  left,  one 
and  one-lialf  inches;  as  the  lungs  partially  cover  the  heart  in 
front,  the  **area  of  heart's  dulness"  can  be  roughly  indicated, 
according  to  Holden,  by  "a  circle  one  inch  in  radius,  the  centre  of 
which  is  midway  between  the  left  nipple  and  the  end  of  the 
sternum." 

Give  the  size  and  weight  of  the  heart. 

In  adults  it  measures  five  inches  long,  three  and  one- half  broad, 
and  two  and  one-half  thick ;  weighs  in  male  ten  to  twelve  ounces, 
in  proportion  to  body  1  to  169;  in  females,  eight  to  ten  ounces,  1 
lo  149. 

What  are  the  four  cavities  of  the  heart  called  ? 

The  right  auricle'  and  right  ventricle*,  the  left  auricle  and  left 
ventricle,  separated  by  a  longitudinal  septum — vindicated  externally 
in  front  and  behind  by  the  interventricular  grooves — dividing  the 
heart  into  lateral  halves,  the  rightj  or  venous  heart,  the  left,  or 
arterial  heart ;  a  transverse  auriculo-ventrlcular  groove  on  the  ex- 
terior corresponds  to  the  division  between  auricles  and  ventricles. 
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Describe  the  right  auricle  and  the  chief  points  requiring 
study. 

Larger  than  the  left  auricle,  with  a  capacity  of  about  twu  flttiit 
ounces,  its  walls  are  about  one  line  thick ;  the  venous  blood  is 
poured  in  by  the  superior*  and  inferior  venae  cavae^  and  the  coro- 
nory  sinus ;  note  the  following  points : 

The  sinuSj  the  large  quadrangular  cavity  between  the  two  vensB 
cavse ;  the  appendix  auriculce,  a  conical  pouch  with  dentated  edge, 
projecting  forward  to  the  left  over  the  root  of  the  aorta®;  the 
openings  of  the  two  venae  cavse,  also  that  of  the  coronary  sinus^^'',  its 
orifice  guarded  by  a  semicircular  fold  of  the  auricular  lining  called 
thecoronory  valve — sometimes  at  its  junction  with  the  great  coronary 
vein  a  valve  with  two  unequal  segments  is  found;  the  tubercle  of 
Lower^,  a  small  projection  on  the  right  wall  directing  blood  from  the 
superior  cava  toward  auriculo- ventricular  opening ;  the  foramina 
Thehesii,  the  mouth  of  numerous  minute  veins  returning  blood 
from  the  heart  muscle ;  the  semilunar  Eustachian  valve^^  between 
the  anterior  margin  of  the  inferior  vena  cava  and  auriculo-ventri- 
cular  opening — it  is  larger  in  the  foetus,  serving  to  direct  the  blood 
of  the  inferior  cava  through  the  foramen  ovale;  iha  fossa  ovaUs^\ 
an  oval  depression  at  the  lower  part  of  the  septum  auricularuni, 
the  site  of  the  oval  foramen  in  the  foetus ;  the  annulus  oralis,  the 
prominent  margin  of  fossa  ovalis ;  the  muscuiipectlnati,  small  promi- 
nent muscular  columns,  running  across  the  inner  surface  of  the 
appendix  and  adjoining  wall  of  the  sinus;  the  oval  auriculo-ven- 
tricuJar  orifice,  about  one  inch  in  diameter,  communicating  with 
the  right  ventricle,  its  margins  formed  by  a  fibrous  ring  covered 
by  the  lining  membrane,  and  guarded  by  the  tricuspid  vulve. 

Describe  the  right  ventricle. 

It  is  triangular,  with  apex  downward,  not  quite  reaching  that  of 
the  heart,  forming  with  the  right  auricle  the  anterior,  rather  than 
the  right  side  of  the  heart;  its  capacity  has  been  variously  esti- 
mated at  from  t^^XHu  hi*  fluid  imutes ;  it  presents  the  following 
points  for  examination  : 

Above  is  the  conical  prolongation  called  the  conibs  arteriosus, 
from  which  opens  the  orifice  of  the  pulmonary  artery  placed  to  the 
left  of  the  auriculo-ventricular  orifice  anteriorly,  corresponding  to 
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junction  of  third  left  costal  cartilage  with  sternum,  and  is  sur- 
rounded by  a  fibrous  ring ;  the  pulmonary  semilunar  valves  guard 
this  orifice;  the  tricuspid  valvt^yy^  formed  of  three  triangular 
segments — the  largest  on  the  left  side — by  a  reduplication  of  the 
lining  membrane  with  interposed  fibrous  tissue,  which  are  pre- 
vented from  being  forced  into  the  auricle  by  the, 

Chordce  tendinec^^\  fine  tendinous  cords  stretching  from  (1)  the 
columnse  carneae  to  the  attached  margin,  (2)  to  the  centres  of  the 
leaflets,  and  (3)  to  their  free  margins. 

The  columnce  camecE^^  three  varieties  of  muscular  columns,  (1) 
simple  ridges,  (2)  bands  attached  by  both  extremities,  and  (3)  three 
or  four  musculi papillares,  muscular  eminences  from  which  arise  the 
chorda3  tendineae. 

The  three  pulmonary  semilunar  valves* ,  ^vi'a  flntariiir  nn^l  one  pos- 
terior, formed  by  a  reduplication  of  the  lining  membrane  with 
interposed  fibrous  tissue,  with  their  free  margins  strengthened  by  a 
bundle  of  fibrous  tissue,  whose  fibres  radiate  from  a  fibro-cartilagi- 
nous  nodule — the  corpus  Arantii — to  all  parts,  except  to  two  narrow 
lunated  portions  on,  either  side  of  the  nodule,  which  are  forced  in 
contact  when  the  valves  are  closed ;  above  and  behind  each  valve 
is  a  dilatation,  the  simts  of  Valsalva, 

Describe  the  left  auricle. 

Eesembles  the  right  in  having  a  principal  cavity  or  sinus  and  an 
appendix,  but  its  walls  are  thicker,  measuring  about  one  and  one- 
half  lines.     The  following  points  should  be  studied  : 

The  openings  of  the  pulmonary  veins,  usually  four  in  number,  two 
emptying  into  the  right  and  two  into  the  left  side ;  frequently  the 
latter  terminate  by  a  common  opening. 

The  oval  auriculo-ventricular  opening,  surrounded  by  a  fibrous 
ring,  smaller  than  the  right ;  the  musculi  pectinati  fewer  and  smaller 
than  on  the  right  side ;  a  depression  over  site  of  the  fossa  ovalis 
of  the  right  auricle. 

Describe  the  left  ventricle. 

Larger  and  more  conical  than  the  right  it  forms  but  little  of  the 
left  side,  most  of  the  posterior  surface  and  all  the  apex"  of  the 
heart,  its  walls  being  three  times  as  thick  as  those  of  the  right 
ventricle;  its  inner  surface  presents  for  examination. 
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The  arcular  aortic  opening,  with  the  uaual  fibrouH  ring,  in  front 
nnd  to  the  right  of  the  auriculo-ventricukr  opening,  between  them 
intervenes  one  of  the  aegmeota  of  the  mitral  valve;  the  aortic 
orifice  is  opposite  the  left  half  of  t^e  sternum,  on  a  line  with  the 
lower  border  of  the  third  costal  cartil^e,  its  mouth  being  guarded 
by  three  seiuilunar   vulves;    the  mitral  valee,  coraposfd   of  two 

Fia.  SB. 


irr^ular  segmenta — the  hirgoP'  iM"frtwrt-  aimilar  to  those  of  the 
tricuspid  valve,  but  larger  and  thicker,  the  leaflets  being  provided 
with  chordge  tendinete,  whose  mode  of  attachment  is  identical  with 
those  of  the  right  side.  The  iemilunar  aortic  valves  resemble  those 
of  the  pulmonary  artery,  but  are  larger  and  stronger ;  stVuwes,  like 
the  BinuBea  of  Valsalva  of  the  pulmonary  artery,  are  found  behind 
the  aortic  valves. 
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The  columnos  camecB  are  more  numerous,  but  smaller  than  on  the 
right  side,  while  there  are  only  two  mmculi  papUlares. 

What  is  the  endocardium  ? 

The  delicate  lining  membrane  of  the  heart  continuous  with  the 
Intima  of  the  great  vessels,  by  its  reduplications  forming  the 
various  valves. 

Describe  the  heart  structure. 

It  consists  of  striated  anastomosing  muscular  fibres  taking  origin 
from  the  fibrous  rings  surrounding  the  aortic,  pulmonary,  and 
auriculo-ventricular  openings,  disposed  in  the  auricles  in  a  deep 
layer  composed  of  looped  and  annular  fibres,  and  a  superficial 
transverse  layer ;  in  the  ventricles  numerous  layers  have  been  de- 
scribed, the  deepest  of  which  run  circularly,  the  more  superficial 
spirally,  curving  round  the  apex  to  form  the  wfiorl  or  vortex,  those 
fibres  from  in  front  curving  around  to  enter  posteriorly,  and  vice 
versa  ;  the  most  superficial  fibres,  especially  those  behind,  pass 
across  the  septum  from  one  ventricle  to  the  other. 

The  Arteries. 

What  are  the  arteries  ? 

Cylindrical  tubular  vessels  conveying  blood y>»w>  btith Ventricles 
to  all  parts  of  the  body ;  the  blood  they  carry  is  called  arterial; 
the  pulmonary  artery  arising  from  the  right  ventricle  conveying 
blood  to  the  lungs,  and  the  four  pulmonary  veins  returning  it  t') 
the  left  auricle,  constitute  the  lesser  or  pulmonic  circulation,  while 
the  aorta  arising  from  the  left  ventricle  carrying  blood  to  thj 
body  generally,  and  the  veins  returning  it,  finally  emptying  by  tho 
two  cavse  into  the  right  auricle,  form  the  greater  or  systemic  circu- 
lation. In  their  distribution  the  arteries  freely  communicate  with 
one  another,  the  large  branches  as  well  as  the  small  forming  what 
are  called  anastomoses  or  inosculations,  permitting  the  establish- 
ment of  the  collateral  circulation  after  obliteration  of  a  main 
artery. 

Describe  the  structure  of  the  arteries. 

They  possess  three  coats,  an  (1)  internal  (serous)  or  intima;  (2) 


/ 
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a  middle  [jaedia],  co: 
cular  muscular  fibre 


posed  in  small  vessels  almost  purely  of  cir- 
,  in  the  larger  chiefly  of  yellow  elastic  tissue ; 
this  prevents  the  arteries  from  collaps- 
ing when  cut  across;  (3)  an  external 
{advaUitia)  composed  of  counectivo 
tissue  Every  vessel,  except  the  iutra- 
cranial  vessels,  is  included  with  its  vein 
or  veins  in  a  flbro-areolar  theatk. 

How  are  the  arteries  nourished 
and  their  calibre  regnlated  T 

The  larger  vessels  are  supplied  by 
miDUte  vcaa  vmorum,  bloodvessels  dis- 
tributed in  a  fine  network  to  their  ex- 
ternal and  middle  coals;  while  intri- 
cate nerve  networks  (plexuses),  chiefly 
derived  from  the  sympathetic  with 
branches  of  the  spinal  syatem,  supply 
the  same  coats  of  the  large  vessels — 
the  smaller  are  usually  supplied  only 
with  single  filaments. 
What  are  capillaries? 

The  intermediate  vessels  between 
the  arteries  and  veins,  disposed  in  the 
form  of  a  network,  of  an  average  di- 
ameter of  one-tbree-thousandlhs  of  an 
inch,  formed  of  a  fine  transparent  layer 
of  endothelial  colls  united  by  a  cement 
substance. 

Describe  the  aorta^  ^ ',  (Fiy.  70). 
This,  the  main  trunk  of  the  systemic 
arteries,  arises  from  the  upper  part  of 
the  left  ventricle,  ascends  and  then 
arches  backward  to  the  left  over  the  root  of  tbe  left  lung  to  descend 
within  the  thorax  on  the  leftside  of  the  vertebral  column,  entering 
the  abdominal  cavity  by  the  aortic  opening*  through  liie  diaphragm, 
where  it  terniiniifes  opposite  the  i«urUi4j*Job«- vertebra;  in  the 
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two  common  iliac  arteries'*';   the  aorta  is  divided  for  convenience 
of  study  into  the  arch^,  thoracic^,  and  abdominal  aorta',  while  the 
arch  is  described  as  consisting  of  an  ascending,  transverse,  and  de- 
scending portion.    The  branches  of  each  subdivision  are. 
From  the  arch  \  'IJSlojcoronary,  Left  common  carotid^ 

l  Innominate*,  Left  subclavian®. 

f  Pericardiac,      Posterior  mediastinal, 
From  the  thoracic  aorta  ^  Bronchial^,        Intercostals", ", 

[  CEsophageaP**. 

From  the  abdominal  aorta,  Two  phrenic*'.        Two  spermatic*^. 

f  Gastric*^,  Inferior  mesenteric", 

Coeliac  axis**  \  Hepatic", 

I  Splenic*®,  Eight  lumbar". 

Superior  mesenteric*®, 

Two  supra  renal**.         Sacra  mcdia^*. 

Two  renaP. 

'  Describe  the  coronary  arteries. 

The  right  arises  from  the  aorta  above  the  free  margin  of  the  right 
semilunar  valve,  passes  in  groove  between  right  auricle  and  ven- 
tricle to  posteriQr4*Atoi' ¥ eu toicular  groove,  where,  dividing  into  two 
branches,  one  «©!rttuujjl^  onward  anastomosing  with  the  leflb  tUTon-  \^^ 
sltj,  the  other  descends  along  the  interventricular  groove  to  apex 
of  heart  anastomosing  with  descending  branch  of  left  coronary ; 
the  i^ft  eot'ouary,  the  smaller,  arises  above  the  free  edge  of  left 
semilunar  valve,  passes  forward  between  pulmonary  artery  and  left 
appendix,  thence  obliquely  to  anterior  interventricular  groove, 
where  it  divides,  one  branch  passing  around  to  join  the  right 
vessel,  the  other  descending  in  the  groove  to  anastomose  at  apex 
with  descending  branch  of  right  vessel. 

Describe  the  i^ominate  artery^. 

Arising  from  the  commencement  of  transverse  portion  of  arch, 
it  is  from  one  and  a  half  toT^Snches  long  and  bifurcates  at 
upper  border  of  right  sterno.-clavicular  articulation  into  right 
common  carotid^  and  subclavian®,  sometimes  it  sends  off  a  middk 
thijroidhr'dnc\\ — occasionally  no  innominate  exists,  the  right  carotid 
and  subclavian  springing  directly  from  the  aorta. 


_^,s^,a^iaflkaiHiia«iflh 
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SeBcribe  the  common  carotid*,'. 

The  right  ariacs  opposite  right  stwDO-claTrcnlar  joint  from  in- 
□omiDate.  the  led  from  Bummit  of  aortic  nrch,  lit  the  neck  their 
course  corresponds  to  a  line  passing  from  the  stern o-clavicular 
joint  to  a  point  midway  between  the  msHtoid  process  and  angle  of 
lower  jaw  ;  below,  the  trachea  only  separates  them,  above  there  iw 
a  wide  interval ;  a  comuutji.stieAth  of  deep  fascia  encloses  the  in- 
ternal JHgulftr  vein,  tbe  pnounpgaatric  nerve  (posterior  to  both), 
and  artery,  enumerated  from  without  inward,  wliile  upon  the  sheath 
lies  the  descending  branch  of  the  ninth  cnmml  nerve  (descendens 
noni);  the  veaael  is  overlapped  for  most  of  its  course  by  the 
anterior  margin  of  the  sterno-cleido-mastoid  muscle,  while  about 
its  middle  it  is  crossed  by  the  omo-hyoid  muscle,  the  anterior 
jugular,  and  middle  thyroid  veins,  while  above  the  omo-hyoid 
Fin,  n. 


miiaclc,  the  stern o -mastoid  srtery,  and  ilic  superior  thyroid  vein 
cross  it;  at  the  lower  part  of  the  neck  the  right  internal  jugular 
vein  diverges  from  the  artery,  but  the  left  often  crosses  the  lower 
part  of  corresponding  artery ;  opposite  the  upper  border  of  the 
thyroid  cartilage,  each  vessel  divides  into  the  internal  and  external 
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Name  the  branches  of  the  external  carotid  artery  with 
their  subdivisions. 
,         Superior  tht/roid*,  arising  below  greater  cornu  of  hyoid  bone ;  its 
branches  are 

Muscular,  Hyoid,  Superior  laryngeal, 

^'  Superficial  descending  (stemo-mastoid),     Crico-thyroid. 

f        Lingtud  arises  between  thyroid  and  facial  running  beneath  hyo- 
glossus  muscle  to  under  surface  of  tongue;  its  branches  are 
Hyoid,     Dorsal  is  Linguae,     Sublingual,    Ranine. 
Facial^  arises  just  above  lingual  to  cross  lower  jaw  just  anterior 
to  masseter  muscle ;  its  branches  are 
^Inferior  or  ascending  palatine,    MuscularJJ/  Lateralis  nasi", 

Tonsillar,  ^^  ^^  Inferior  labial®,     Angular", 

Submaxillary pK.*^^^^  Inferior  coronary®,  «.v^ 

Submental^,  Superior  coronary*. 

Occipital^^  arises   posteriorly  opposite  facial,  lies   in  occipital 
r      '   groove  of  temporal  bone ;  its  branches  are 

Muscular,  Meningeal,  Cranial  j  (distributed 

(.  over  occiput). 
Auricular,  Arteria  princeps 

Sterno- mastoid.      cervicis. 

Posterior   auricular^*   arises   opposite    styloid    process,  ascends 

beneath  parotid  gland  to  groove  between  cartilage  of  ear  and 

mastoid  process ;  its  branches  are 

Stylo-mastoid,      Auricular,      Muscular,       Parotid. 

-^.      Ascending  pharyngeal,  running    between  carotid  and   side  of 

pharynx ;  its  branches  being 

External  I  ^°^^^"^*^f'^^    Pharyngeal,    Meningeal. 
I      nervous), 

Temporal,  the  smaller  terminal  branch,  commences  in  nuhntanrr 

/of  p«roiid  gland,  crosses  root  of  zygoma,  two  inches  above  which  it 

divides  into  anterior^*  and  posterior*^  temporal;  ils  branches  are 

Transverse  facial^  (Fig.  71 ),      Middle  temporal^  (Fig.  71), 

Anterior  auricular.     0  T  1»  t  Y  a  v . 

\       Internal  maxillary^,  the  larger  ^rminal  branch  passes  inward  at 

\  right  angles  to  the  vessel  at  the  inner  side  of  neck  of  condyle  of 

the  lower  jaw;    it  is  divided  into  three  portions,  (1)  maxillary, 

(2)  pterygoid,  and  (3)  spheno-maxillary. 

11 
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(1)  Anterior  tympanic. 
Middle  meoiDgeal, 

(2)  Deep  temporal 

anterior  and  posterio. 
Pterygoid, 

(3)  Alveolar, 
Infra-orbital, 
Poeterior  or  descending 

palatine. 


Small  uicniugeat, 
I.fe,lo,d.nMl  ;.""»'■ 


Buccal.  ((W^^v^i- 


Pterygo-palatine,    ,    . 

Nasal  or  spheno-palatine.  ;'  '^  ■/ "' 


Describe  ttie  internal  carotid  artery. 

It  runs  in  J<»ntof  the  trftnavera^  processes  of  the  U»ce  upper 
cervical  vertebrie  in  contact  with  the  pharyns  and  tonsil  to  the 
carotid  canal  of  temporal  bone,  enters  the  Hbull,  passes  through 
the  cavernous  sinua  and  pierces  the  dura  mater  near  the  anterior 
.clitMid  processes  when  it  divides  into  its  terminal  branches. 

,  Give  its  brancbei. 

f.-*  /,  -^Pifmpanic  (deep),  from  artery  in  carotid  canal,  anastomosing  with 
tympanic  branch  of  internal  maxillary,  stylo-mastoid,  and  Vidian 
arteries. 

^- ArteritE  rcceptaculi,  small  vessels  supplying  cavernous  and   in- 

''C*^  ferior  petrosal  sinuses,  pituitary  body,  Gasserian  ganglion ;  one  to 

_  ■'     the  dura  mater  anastomosing  with  the  middle  meningeal  is  called 

th^anfeHor  meaingeal, 

jOph/ka/.mic,  from  cavernous  portion,  enters  orbit  by  optic  fora- 
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men,  dividing  at  the  inner  angle  of  the  eye  into  two  terminal 
divisions,  the  ftoniui  ^nil'nmad ;  its  branches  are  .  .' 

Lachrymal,  Numl ,  »Hs  N .  ^  •  \ 

Supraorbital,  Mjuscular, 

Posterior  ethmoidal,  '^Anterior  ciliary, 

Anterior  ethipoidal,  '  Short  cili^, 

Palpebral,  I^ong  ciljkry, 

.^  Fioiitol,  Arteria  centralis  retinae. 

.    '•  Anterior  cerebral  passes  forward  in  the  great  longitudinal  cere- 
bral fissure,  and  communicates  with  its  fellow  by  the  anterior  coni- 


^  X  \  municating  artery,  a  vessel  about  two  lines  long. 
Vy  ^  "^.Middle  cerebral,  the  largest  branch  is  lodged  in  tl 


^ 


largest  branch  is  lodged  in  the  Sylvian  fissure 
and  divides  into  an  anterior  branch  to  pia  mater ;  a  middle  branch 
to  small  lobe  at  outer  extremity  of  fissure ;  and  a  posterior  branch, 
supplying  middle  cerebral  lobe. 

3.  Anterior  choroid j  to  hippocampus    major,   corpus  fimbriatum, 
velum  interpositum,  and  choroid  plexus. 

^  .Posterior  communicating  runs  back  to  anastomose  with  posterior 
cerebral,  a  branch  of  basilar  artery. 

Describe  the  circle  of  Willis. 

It  consists  of  a  vascular  anastomosis  at  the  base  of  the  bram, 
between  the  branches  of  the  carotids  and  basilar  artery,  whereby 
pressure  on,  or  blocking  of  aay^two  of  the  main  trunks,  will  not 
prevent  both  sides  of  the  brain  from  receiving  a  supply  of  blood. 
Its  formation  is  as  follows :  The  two  vertebrals  by  their  junction 
form  the  basilar^  which  divides  into  tsvo posterior  cerebral,  these  latter 
being  connected  with  the  back  part  of  the  internal  carotids  on 
each  side  by  a  posterior  communicating,  while  the  anterior  termi- 
nals of  the  carotid,  viz.,  the  anterior  cerebral  on  each  side,  is  con- 
nected in  front  with  its  fellow  by  the  short  anterior  commumcaHng 
artery  before  mentioned. 

^  Describe  the  subclavian. 

On  the  right  side  it  springs  from  the  innominate,  on  the  left 
directly  from  the  aortic  arch.  It  is  divided  into  three  portions, 
viz.,  that  internal  to  the  anterior  scalene  muscle,  that  behind  the 
muscle,  and  that  external  to  the  scalene,  this  muscle  intervening 
between  the  artery  and  subclavian  vein ;  it  ceases  to  be  called  sub- 
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clavian  at  the  lower  border  of  the  first  rib,  being  termed  axillary. 
All  the  branches  arise  from  the  first  portion,  except  the  superior 
intercostal  on  the  right  side,  which  comes  from  the  second  portion; 
its  branches  are, 

The  vertebral,  which  passes  through  the  foramina  in  cervical 
transverse  processes  except  that  of  seventh,  enters  skull  through 
foramen  magnum,  joining  its  fellow  at  the  lower  border  of  the  pons 
Varolii  to  form  the  bcmiur  artery;  its  branches  are, 
\^  (  Lateral  spinal.  Anterior  spinal, 

^  Muscular,  Posterior  spinal. 

Posterior  meningeal,  Posterior  inferior  cerebellar. 

The  basilar^  formed  by  the  vertebrals,  gives  off  the  following 
branches :  .^) 

Transverse,  Anterior  inferior  cerebellar,  Superior  cerebellar,  Pos- 
terior cerebral. 

Thyroid  a^is  divides  almost  at  once  into 
Inferior  thyroid,  to  same  named  gland,  giving  off 
Laryngeal,  Muscular,  (Esophageal, 

Tracheal,  Ascending  cervical. 

S^ifiNiflflfi/iff^fTr,  chiefly  to  shoulder-joint  and  supra-spinoua-iaaaa ; 
it  anastomoses  with  acromial  thoracic,  posterior  circumflex,  the 
posterior  and  subscapular  arteries. 

Transversalis  colli,  larger  than  preceding,  pa^ises  transversely  out- 
ward to  trapezius,  beneath  which  it  divides  into  the 

Superficial  cervical,  PoBtwiwj!tcapilar. 

Inter tial  mammary  arises  from  under  surface  of  first  portion,  oppow 
site  thjivoid  axis,  descends  upon  costal  cartilages  a  short  distance 
from  the  sternum  to  the  sixth  interspace,  where  it  divides  into 
mtisculo-phrenic  and  superior  epigastric,  the  latter  anastomosing 
with  the  deep  epigastric  of  external  iliac ;  the  branches  are, 
Superior    phrenic    (comes  Anterior  intercostal, 

nervi  phrenici).  Perforating, 

Mediastinal,  Musculo-phrenic, 

Pericardiac,  Superior  epigastric. 

Sternal. 
Superior  intercostal,  its  branches  are, 

Intercostals,  l**  CL     Posterior  muscular.  Spinal, 
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Profunda  cervicis,  supplying  posterior  cervical  muscles  and  anas* 
tomosing  with  arteria  priaceps  cervicis  from  occipital. 

Sescribe  the  axillary. 

It  extends  from  lower  border  of  first  rib  to  lower  border  of  tendons 
of  latissimus  dorsi  and  teres  major  muscles,  when  it  takes  the  name 
of  brachial;  its  branches  are, 

Superior  thoracic,  supplying  pectoral  muscles  and  thoracic  wall. 

Acromial  thoramc,  supplying  the  deltoid  by  acromial  branches, 
the  serratus  magnus,  and  pectorals  by  thoracic  and  descending 
branches. 

Long  thoracic,  to  chest  muscles  and  mammary  gland. 

Alar  thoraciCj  supplies  axillary  glands. 

Subooapular,  anastomosing  with  supra-  and  posterior  scapular 
arteries,  and  giving  off  the  donftliii  ioap^ilm.  ,  aIv^m^    '^y.  - 

Posterior  circumflex,  to  deltoid  muscle  and  shoulder-joint;  it 
anastomoses  with  the  anterior  circumflex,  supra-scapular,  acromial 
thoracic,  and  superior  profunda  arteries. 

Anterior  circumflex,  to  joint  and  deltoid;  it  anastomoses  with 
posterior  circumflex  and  acromial  thoracic  arteries. 

Describe  the  brachial.  \  n  JL^>ot^^. 

A  continuation  of  axillary,  extending  from  lower  border  of  teres 
major  and  latissimus  dorsi  tendons  to  its  bifurcation  into  radial 
and  ulnar,  usually  just  below  bend  of  elbow;  the  raedkm  nerve 
croooes  it  from  without  inward  about  midway  in  its  course ;  its 
branches  enumerated  from  above  downward  are, 
tr^Jx  Superior  profunda,  descending  arm  in   nmsculo-spiral  groove, 

giving  off  posterior  articular  artery,  which  anastomoses  with  the 
interosseous  recurrent,  posterior  ulnar  recurrent,  and  anastoinotica 
magna,  or  inferior  profunda,  while  the  terminal  twigs  of  the  main 
trunk  inosculate  with  the  recurrent  radial. 

Nutrient  artery,  to  humerus. 

Inferior  profunda,  anastomosing  with  anterior  and  posterior 
ulnar  recurrents  and  anastomotica  magna. 

Anastomotica  magna,  anastomosing  with  posterior  articular,  infe- 
rior profunda,  anterior  and  posterior  ulnar  recurrents. 

Muscular,  to  arm  muscles. 


A.       • 
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Describe  the  radial  artery.  I ^ ^     '  '^  .^ 

It  appears  to  be  a  oojiUuuttiioii  uf  biauliial,  but  much  smaller, 
extending  from  bifurcation  at  elbow  along  radial  side  of  forearm 
to  wrist,  where,  winding  bepgath  the  thumb,  it  passes  betWSbn  the 
two  heads  of  the  first  dorsad-  iultmsjeupH  muscle  to  ^alni^^ere 
inosculating  with  the  deep  or  communicating  branch  of  the  ulnar 
to  form 

The  cfeep  palmar  arch,  having  as  branches  three  to  four  palmar 
interossei;    sometimes  described  as   also  giving  off  the  radial  is 
indicis,  perforating,  and  recurrent  branches,  here  credited  to  main 
vessel. 
The  branches  of  radial  are. 

Forearm,  Wrist,  ^^ 

Radial  recurrent,  \         j  Posterior  carpal,-^      o^-S  C)-  /'vJi 

Muscular,  (jpvAW^  \  Metacarpal,  -.    ;> 

Superficial^  volas,  .  /  Dorsalis  pollms. 

Anterior  carpal,  .    -  '  Dorsalis  indicia.        -  >-X^^  * 

.   '       Hand,  A  ,       i  *  ti 

Jl^ncepspollid8,(JlMA(]:^^^^^^^^   ^  ^  "^  • 
V  Badialis  indicis,  ^  X.V^.|UXv , 

Per/orating,  \\ 
(ff^xv.  Interosseovs)^^ 

Describe  the  ulnar. 

Larger  than  the  preceding,  it  passes  from  bifurcation  obliquely 
inward  to  middle  of  forearm,  thence  runs  along  its  ulnar  border, 
across  annular  ligament  to  radial  side  of  pisiform  bone,  curving 
across  palm  where,  either  with  or  without  anastomosing  with  the 
superficialis  volae  of  the  radial,  it  forms  the 

Superficial  palmar  arch,  whose  branches  are  the  four  digitals. 

The  branches  of  the  ulnar  are,  in  the 

Forearm, 
Anterior  ulnar  recurrent, 
Posterior  ulnar  recurrent,  jv^aXaK--*^^  ^  (^j^ 

I  Posterior  interosseous,  _T\5X'"  ' 
Muscular. 


Perforating,  ( noj.  v^^vM^^A>uuwlcitcV»-i  ^  ^  . t  ,  .7^ .  ^ 
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Anterior  carpal,  OA-cA^ 
v  carpal.      „ 


Seicribe  the  thoracic  aorta'  (Fig 

Commencing  at  left  side  bf'tewer 
border  of  THlli  doraal  vertebra,  it  ter 
mioates  at  the aoffe«pening«,  in  dia 
phragm  in  front  of  body  of  Inot  diwal 
vertebra;  its  branches  are, 
iSi  ^  Pericardiac,  variable  in  number  and 

origin,  for  pericardium. 

Bronchial',  irregular  in  number  and 
origin,  usoally  one  right  and  two  left, 
for  lung-tiSBue  proper. 

(Esophageal'-',  commonly  numbering 
four  to  five,  anastomosing  around  the 
gullet  with  branches  of  inferior 
thyroid,  phrenic,  and  gastric  arteries 

Posterior  medioilinal, 
small  toglaiula  and 

Iithrcostalu",",  usually  ten  on  either 
side,  each  dividing  into  an  Jtnt^rior 
and  posterior  branch,  the  former  sub- 
dividing into'^wo.  at  the  angle  of  the 
ribs,  one  branch  running  in  groove  at 
lower  border  of  rib  above,  the  other 
running  along  the  upper  border  of  the 
rib  below,  in  front  both  anaatomoaing 
with  anterior  intercoatal  branches  of 
the  inter  mt  un  m  mary ,  with  thowiic 
branches  of  axillary,  with  epigastric, 
phrenic,  and  lutwbatarteriea ;  the  pos 
terior  division  supplies  the  v'Sltebrje, 
spinal  cord,  dorsal  muscles,  and  sMu 


Deep,  OT  coraiaunicaiing  branch'^  J3.wW»>«  J^t^  '  '■  ' 
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Describe  the  abdominal  aorta^. 

It  commences  at  the  aortic  opening^,  of  the  diaphragm  in  front 
of  body  of  last  dorsal  vertebrae,  whence  descending  a  little  to  left 
of  vertebral  column  it  terminates  on  the  body  of  the  ftmrth 
lumbar  vertebra  by  dividing  into  the  common  iliacs^';  its  branches 
are, 

Coeliac  axis'*,  arises  opposite  margin  of  diaphragm,  passes  for 
half  an  inch  forward  to  divideinta.the 

Gnstri&^,  passing  *I^8^  ffljenfftr  curvature  of  stomach,  anas- 
tomosing with  aortic  CBsophageal,  and  branches  of  splenic  and . 
hepatic  arteries.  """~ 

HepatuP,  dividing  in  transverse  hepatic  fissure  into  right  and 
left  branches  for  same  lobes  of  liver;  its  branches  are, 

Pyloric    -'"'"^^ ** CM      C  /^LO       * 

Gastro-duodenalls,      )  Gastro-epiploica  dejlja,  (  ^^iy-^ 
p    ..  /  Pancreatico-duodenalis  superior,  v*  ^K 

whereby  it  supplies  the  parts  indicated  by  names  of  vessels,  and 
anastomoses  with  splenic,  gastric,  and  superior  mesenteric  arte- 
ries. 

Spleni(^^,  the  largest  branch,  passes  behind  upper  border  of 
pancreas  to  spleen,  giving  off  the 

PancreaticsD  parvse,         Gastric  (vasa  brevis), 
Pancreatica  magna,         Gastro-epiploica  sinistra. 
(One  of  the  phrenics  may  arise  from  the  cceliac  axis.) 
Phrenic^^j  one  on  each  side  (sometimes  one  from  coeliac  axis 
instead  of  aorta)  to  under  surface  of  diaphragm. 

Superior  mesenteric^^  comes  off  about  one^qaarter  indr  below 
cceliac  axis,  arching  forward  and  downward  to  the  left,  supplying 
all  of  small  intestine,  except  first  part  of  duodenum,  also  ccecum, 
ascending,  and  transverse  colon,  giving  off, 

Inferior  pancreatico-duodenal,        Ileo-colic, 
Vasa  intestini  tenuis,  Colica-dextra, 

Colica  media. 
Inferior  mesenterld^^,  arising  from  left  side  of  aorta  two  inches 
above  bifurcation,  passes  down  into  left  iliac  fossa  and  pelvis,  sup- 
plying descending  colon,  sigmoid  flexure,  and  greater  part  of 
rectum,  anastomosing  above  with  the  middle  colic  of  superior 
mesenteric ;  its  branches  are, 
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Colica  sinistra,        Sigmoid,        Superior  hemorrhoidal. 

Suprarenal,  each  arises  opposite  superior  mesenteric  to  supply 
suprarenal  bodies. 

Retial^,  spring  nearly  at  right  angles  from  sides  of  aorta  below 
superior  mesenteric,  the  right  longer  than  left ;  each  divides  into 
four  or  five  branches  before  entering  hilum  of  kidney,  intervening 
between  the  renal  vein  m  front,  and  the  ureter  behind, 

Spermaticyi^  (ovarian  in  female),  spring  from  front  of  aorta  on 
each  side,  a  little  below  renals,  run  behind  peritoneum  to  pass  in 
male  through  ab^lomtiiairing  to  testes,  in  female  between  the 
laminae  of  the  broad  ligaments  to  the  ovaries.  Fallopian  tubes, 
uterus,  and  integument  of  labium  and  groin. 

Lumbar^,  commonly  four  on  each  side  corresponding  to  iji^r- 
cOgtafe,  and  like  them  dividing  into 

Dorsal  branches  to  vertebrae,  spinal  cord  and  back  muscles,  and 
abdominal  branches,  passing  forward  to  anastomose  with  twigs 
from  epigastric,  internal  mammary,  intercostals,  ilio-lumbar,  and 
circumflex  iliac. 

Middle  sacraP^,  springs  from  bifurcation,  descends  along  middle 
of  sacrum  and  coccyx,  sending  branches  to  rectum,  lateral  sacral 
arteries,  etc. 

Describe  the  common  iliac  arteries. 

They  extend  from  the  aortic  bifurcation  to  left  of  umbilicus — 
corresponding  to  a  line  touching  the  highest  point  of  iliac  crests — 
to  divide  opposite  the  iBtenrectfibzal-cli!^  between  the  Iab^  luurUar 
vertebrae  and  the  sacrum,  into  the  in^enuz/ and  extemaliliac;  the 
right  vessel  is  somewhat  the  longer,  both  being  about  two  inches 
long,  and  each  at  its  bifurcation  is  crossed  by  the  ureter.  (  amc^^jAaJOlm^ 

Describe  the  internal  iliac. 

It  measures  about  one  and  a  half  inches,  arising  at  point  of  bifur- 
cation of  common  iliac,  to  divide  at  upper  margin  of  gffsat  ianro- 
sciatic  foramen  into  the  anismer  and  posterior  trunk  \  its  branches 
are 
J  rU^.-vX/c'  ^V  /Jt     Anterior  division. 

I  \  _  Superior  vmcal,  part  of  foetal  hypogastric  artery ;  it  supplies  ▼«» 
deferents  and  ureter,  as  well  as  bladder.       IL    (\\jJiLi^  ^^^^JtA-l 
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Middle  vesical,  usually  branch  of^former  to  bladder  and  vesiculae 
scminales. 

^   Inferwr  vesical  (vaginal  in  female),  arising  in  common  with 
middle  hemorrhoidal,  and  is  distributed  to  base  of  bladder,  pros- 
tate gland,  and  seminal  vesicles^' 
''.   «  ^  Middle  hemorrhoidal,  supplies  rectum. 

■■:  Uterine  (in  female),  anastomosing  with  ovarian. 

^  Obturator^  passes  through  obturator  canal  to  thigh,  there  dividing 

into  in  internal  and  external  branch,  anastomosing  with  twigs  of 
internal  circumflex ;  inside  the  pelvis  its  branches  are 
/^  Iliac,  to  same  named  bone  and  muscle  anastomosing  with  ilio- 
lumbar ;  a  vesical^  to  bladder ;  and  a  pubic,  inosculating  back  of 
pubes  with  epigastric;  in  two  out  of  every  three  cases  the  obtu- 
rator springs  from  internal  iliac,  in  one  case  in  three  and  a  half 
from  epigastric^ 
Ox-^  -.      Internal  pudic,  the  smaller  terminal  of  anterior  division,  is  dis- 
•         tributed  to  the  external  organs  of  generation ;  giving  off  the  fol- 
lowing branches 

Inferior  hemorrhoidal.  Artery  of  the  bulb. 

Superficial  perineal,       4v^Artery  of  the  corpus  cavernosum, 
Transverse  perineal.     *         Dorsal  artery  of  the  penis. 
•'  Sciatic,  the  larger  terminal,  supplies  muiMiles  on  back  uf  pel  vis ; 
its  branches  are. 

Muscular  (internal).  Coccygeal,  Muscular  (external), 

Hemorrhoidal,  .inferior  gluteal,  Articular  (hip), 

Vesical,  Comes  nervi  ischiadici. 

Posterior  division. 
( ,  Ilio'lumbar,  dividing  into  an  iliac  and  lumbar  branch  supplying 

muscular,  spinal,  and  bone  branches,  anastomosing  with  gluteal, 
circumflex  iliac,  external  circumflex,  and  epigastric  arteries,  etc. 
1 ,         Lateral  sacral,  superior  and  inferior  on  each  side  anastomosing 
with  gluteal. 
*^  •  ^  "^if^  OM^fU,  the  tewaiuation.  of  posterior  division,  divides  into  a 
superficial  and  deep  branch,  giving  off 

f  Muscular,  cutaneous,  nutrient  (to  ilium),  and  articular  branches, 
anastomosing  with  circumflex  iliac  and  external  circumflex 
arteries.! 
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Describe  the  external  iliac. 

Passes  along  inner  border  of  psoas  muscle  from  bifurcation  of 
common  iliac  to  Poupart's  ligament;  a  line  drawn  from  left  side  of 
umbilicus  to  the  midpoint  between  symphysis  pubis  and  anterior 
superior  iliac  spine  (in  females  a  little  nearer  the  former),  indi- 
cates its  course ;  its  branches  are 

Muscular,  I/ymphatic(to  gl&nds), 

JDmip  epigastric,  usually  coming  off  just  above  Poupart's  ligament, 
passing  between  -peritoneum  and  transversalis  fascia  to  pierce  the 
lower  third  of  sheath  of  the  rectus  abdominis  muscle,  continuing 
back  of  which  it  anastomoses  with  internal  mammary  and  inferior 
intercostal  arteries;  its  bran<jhes  are  .  -  j^Jb  r^'^-  ^^""^ 
Cremasteric,  Fiibicj^      '  Muscular, 

Deffprircumflex  iliac,  arises  externally  nearly  opposite  epigastric, 
running  along  iifTrer-»id^<>f  iliao ©wst  to  its  middle,  there  to  pierce 
the  transversalis  muscle;  it  anastomoses  with  ilio-lambar,  gluteal, 
lumbar,  and  epigastric  arteries. 

Describe  the  femoral  artery. 

Extending  from  Poupart's  ligament,  where  the  letters  IJj,,A-3r. 
indicate  its  relation  with  the  anterior  crural  nerve  and  femoral 
vein — it  terminates  at  the  opening  in  the  adductor  magnus  (com- 
mencement of  Hunter's  canal);  the  upper  two  thirds  of  a  line 
drawn  from  the  midpoint  between  the  anterior  superior  iliac  spine 
and  symphysis  pubis  to  inner  side  of  internal  condyle  of  the  femur 
indicates  its  course.  The  artery  and  vein  are  enclosed  in  a  strong 
fibrous  sheath,  but  separated  by  a  partition  from  each  other,  and 
lie  very  superficially  above,  in  "  Scarpa's  triangle,"  bisecting  it. 

What  is  Scarpa's  triangle  ? 

It  is  a  space  bounded  above  by  Poupart's  ligament,  internally 
by  the  adductor  longus,  and  externally  by  the  sartorius,  the  floor 
being  formed  chiefly  by  the  iliac,  psoas,  pectineus,  and  long  ad- 
ductor muscles,  the  inner  margin  of  the  latter  intervening  between 
the  artery  and  capsule  of  the  hip-joint. 

The  femoral  gives  off  the 

Superficial  epigastric^,  to  inguinal  glands,  fascia,  and  skin,  anas- 
tomosing with  deep  epigastric  and  internal  mammary. 
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Superficiai  ci 
rnosing  with  * 


ntmftex  Uifuf,  to  skin  of  groiD,  glands,  etc.,  anaato 
pcircumSes  iliac,  ghitoal,  aadexterHal  circumflex 
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Superficial  external  pudi^^  to  skin  of  genitals,  anastomosing  with 
internal  pudic. 

Deep  external  pudufi,  to  skin  of  genitals  and  perineum,  anasto- 
mosing with  attpopftoiftt-yerinwd. 

Profunda  femoris"',  springing  from  outer  back  part  of  femoral 
from  one  to  two  inches  below  Poupart's  ligament,  terminating  at 
lower  third  of  thigh  by  the  small  fourth  perforating  artery;  it 
gives  off 
(jSxtemal^  and  Internal  drcumfi^oi?.     Three  per/oraiing^^A 

Muscularity  chiefly  to  sartorius  and  vastus  internus. 

Anaatomotica  magna}^^  arises  just  above  Hunter's  canal,  and 
divides  into  a  superficial  (cutaneous),  and  a  deep  branch ;  anasto- 
mosing with  the  supei^or"  internal  and  external  articular,  and 
recurrent  tibial.** 

Describe  the  popliteal  artery. 

It  commences  at  the  opening  in  the  adductorjnagnus,  and  pass- 
ing  obliquely  doauiward   and  outward   behind   the  knee-joint, 
divides  opposite  the  lower  border  of  the  ijgpliteus  muscle  into  the 
anterior  and  posterior  tibial  arteries.    Its  branches  are 
Superior  muscular ^  Azygos  articular, 

CutaneuSf  Inferior  internal  articular ^ 

Superior  external  articular,  Inferior  external  articular j 
Superior  internal  articular ^  Inferior  muscular  or  sural. 
These  anastomose  with  the  inferior  perforating  terminal  branches 
of  profunda,  comes  nervi  ischiadici,  anastomotica  magna,  recur- 
rent tibial  and  with  each  other,  except  the  muscular ;  the  azygos 
articular  enters  back  of  joint  to  supply  the  synovial  membrane 
and  intra-articular  ligaments.       ^, .     ^     i  *    0\ 

Describe  the  ^terior  tibial  artery. 

Commencing  at  lower  border  of  popliteus  muscle,  passing  be- 
tween the  two  heads  of  the  posterior  tibial  muscle  by  the  defect  at 
the  upper  part  of  the  interosseous  membrane,  lying  upon  its  anterior 
surface  and  that  of  the  lower  third  of  the  tibia,  it  terminates  at 
the  front  of  bend  of  the  ankle  in  the  dorsalis  pedis  artery ;  the 
anterior  tibial  nerve  lies  in  close  contact  externally ;  it  gives  off  the 
Recurrent  tibial^,  Muscular ^  Internal^  and  External*  malleolar. 
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Describe  the  dorsalis  pedis  artery'. 

It  extends  from  front  of  bend  of  ankle  to  back  part  of  ^ftrst 
hitSfosiebufl  space,  where  it  divides  into  the 

Dorsalis  hallucis^,  supplying  the  great  toe  and  adjoining  side  of 
second  toe,  and  the  (l^i>4  *     P'Am^  iS^-^lU^^ 

Cbmmunicatlng'' ,  dipping  down  between  heads  of  first  dorsal 
interosseous  muscle  to  reach  the  sole  of  foot,  and  form  with  ex- 
ternal plantar  the  plantar  arch ;  the  other  branches  are  the  (r  ijyu^. 

Tarsal,  arching  outward  across  tarsus. ( ^  daj^LiJj 

Metatarsal^,  runs  anterior  to  preceding  over  bases  of  metacarpal 
bones,  giving  off  (- SQsjJ^  ftAAJk 

Three  interossei,  from  which  arise  seven  digitals.  \  r  JLJbU 

Describe  the  posterior  tibial  artery .(^  ^(\jJ.«u>iX    {^^A 

It  extends  as  a  large  vessel  obliquely  downward  from  lower  border 
of  popliteus  muscle  along  tibial  side  of  leg  to  the  midpoint  of  the 
depression  between  the  inner  ankle  and  heel,  where,  bonaath  the 
addHetocpallicis  muscle  it  divides  into  the  internal  and  external 
i)lantar ;  the  postoriajLtihial  nerve  lies  first  to  its  inner  side,  but 
J. j..i    soon  crosses  it,  to  remain  close  to  the  outer  side;  it  givea.oflPthe   *    i.*  .^j^ 

Peroneal^  along  back  of  fibular  side  of  leg,  giving  off  r  ^■Ql*m'i!)^^^^^^^^^ 

Anterior  peroneal,  piercing  interosseous  ligament  two  inches  above 
outer  malleolus,  anastomosing  with  external  malleolar  and  tarsal 
arteries;  it  also  gives  muscular  branches  and  nutwriejatr artery  to^*f^ 
fibula:  the  posterior  tibial  also  gives  off  the  t  v/r »  ^  ^"^  i-  ^  .'    t^**  ^'^*     ^y.y^ 

Nutrient  (of  tibia),  largest  to  any  bone. 

Muscular,  to  posterior  leg  muscles. 

Communicating y  to  peroneal,  passing  transversely  across  back  of 
tibia  about  two  inches  above  ankle. 

Internal  calcanean^  several  large  branches  to  inner  muscles  of 
sole,  fat  and  skin  of  heel,  anastomosing  with  peroneal  and  internal 
malleolar. 

Describe  the  internal  plantar. 

The  smaller  terminal  of  posterior  tibial,  it  runs  along  inner  side 
of  foot  and  great  toe. 

Describe  the  external  plantar  artery. 

It  passes  oblicjuely  outward  and  forward  to  base  of  fifth  meta- 
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tarsal,  whence  it  curves  inward  to  interval  between  bases  of  first 
and  second  metatarsal  bones,  there  anastomosing  with  the  commu- 
nicating branch  of  the  dorsal  is  pedis,  completing  the  plarUar  arch, 
whose  branches,  in  addition  to  numerous  muscular  ones,  are, 

Posterior  perforating^  passing  up  the  three  outer  interosseous 
spaces  to  anastomose  with  the  interossei  from  the  metatarsal. 

Four  digitals^  by  division  supplying  both  sides  of  the  three  outer 
toes,  and  the  outer  side  of  the  second —both  sides  of  the  gipeat  and 
intT^'side  of  the  seeoad  toe  being  supplied  by  the  comuuiaicating 
branch  of  dorsftUspedis.      ^^aaAi^  ^.«^  P.     ^hh^t^^  ,  C^.'^*^'^  • 

Describe  the  pulmonary  artery,      A^v^o  \0;^^^ 

It  is  a  wide  vessel  conveying  venous  blood  from  the  right  ven-  ^ 

tricle  to  the  lungs,  about  twiTtiiches  long,  and  springs,  in  ftonijijf  ^^^^^'  ^'V^' 
the  aopta,  from  left  side  of  the  base  of  the  right  ventricle,  lying     /•  '  ''*  • 
for  most  of  its  course  within  the  pericardium,  passing  obliquely  to* ,  .  ,    '  ^  ' 
the  left,  upward  and  backward,  dividing  at  the  ttiitter  surface  of  v   'C.  ' '  ^' 
the  aortic  arch  into  a  ffg^-voA'  left  pulmonary  artery,  the  former 
the  loftggr ;  each  vessel  passes  horizontally  outward  to  its  respective 
lung,  where  it  divides  into  two  main  branches,  one  of  those  of  the 
right  subdividing  to  supply  the  third  lobe;  these  vessels  subdivide 
to  terminate  in  the  pulmonary  capillaries. 

Describe  the.  collateral  circulation  after  ligature  of  the 
common  carotid. 

The  chief  communications  are  between  superior  and  inferior 
thyroids,  the  profunda  cervicis  and  princeps  cervicis  of  the  occi- 
pital, the  vertebral  taking  the  place  of  the  internal  carotid  within 
the  cranium.  (The  student  must  remember  that  while  all  the 
anastomosing  vessels  coming  oflP  above  and  below  the  site  of  liga- 
ture enlarge,  and  should,  therefore,  be  carefully  impressed  upon 
the  mind  where  enumerated  in  the  preceding  pages,  yet  the  blood, 
by  dissection,  has  been  found  to  pass  chiefly  by  the  vessels  men- 
tioned under  each  caption. ) 

After  ligature  of  the  subclavian. 

Between  the  supra-scapular  and  posterior  scapular  with  sub- 
scapular, the  internal  mammary  and  the  long  and  short  thoracic 
and  subscapular. 
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After  ligatnre  of  axillary. 

If  below  acromial  thoracic,  chiefly  between  the  subscapular  and 
other  scapular  arteries  of  subclavian,  and  long  thoracic,  through 
intercostals  with  internal  mammary;  if  below  subscapular,  the 
posterior  circumflex  anastomosing  with  supra-scapular  and  acro- 
mial thoracic,  and  inosculations  between  the  subscapular  and 
superior  profunda. 

After  ligature  of  brachial. 

(1)  Upper  third,  by  anastomoses  between  circumflex  and  sub- 
scapular and  superior  profunda ;  (2)  below  the  profunda  arteries, 
by  branches  of  the  profundae  anastomosing  with  recurrent  ulnar, 
radial,  and  interosseous. 

When  thoracic  aorta  is  obliterated. 

The  internal  mammary  anastomosing  with  intercostals;  phrenic, 
by  musculo-phrenic  and  comes  nervi  phrenici  and  deep  epigas- 
tric, superior  intercostal  and  first  aortic  intercostal;  inferior 
thyroid  with  first  aortic  intercostal ;  trans versalis  colli  with  pos- 
terior branches  of  intercostals ;  axillary  and  subclavian  branches 
to  side  of  chest  with  lateral  branches  of  intercostals. 

When  abdominal  aorta  is  tied. 

The  deep  epigastric  communicating  with  the  internal  mammary, 
the  intercommunications  of  superior  and  inferior  mesenteric,  or 
the  latter  with  the  internal  pudic,  and  the  anastomoses  of  the 
lumbar  with  branches  of  internal  iliac. 

After  common  iliac  is  tied. 

The  anastomosis  of  hemorrhoidal  branches  of  internal  iliac 
with  superior  hemorrhoidal  from  inferior  mesenteric,  the  inoscu- 
lations of  the  uterine  and  ovarian,  and  of  vesicals  of  opposite 
sides,  that  of  lateral  sacral  with  sacra  media,  of  epigastric  with 
internal  mammary,  intercostal  and  lumbar,  of  ilio-lumbar  with 
last  lumbar,  of  obturators  with  one  another  and  deep  epigastric, 
of  gluteal  with  posterior  sacral  branches. 

After  internal  iliac  is  tied. 
Same  as  above,  except  obturator  also  communicates  with  internal 
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circumflex,  the  circumflex  and  perforating  branches  of  femoral 
with  sciatic,  and  the  circumflex  iliac  with  ilio-lumbar  and  gluteal. 

After  external  iliac  is  tied. 

The  anastomoses  between  the  ilio-lumbar  and  circumflex  iliac ; 
the  gluteal  and  external  circumflex;  the  obturator  and  internal 
circumflex ;  the  sciatic  with  superior  perforating  and  circumflexes ; 
the  internal  pudic  with  external  pudic  and  internal  circumflex. 

After  common  femoral  is  tied. 

Anastomoses  of  gluteal  and  circumflex  iliac  with  external  cir- 
cumflex; obturator  and  sciatic  with  internal  circumflex;  ilio- 
lumbar with  external  circumflex;  comes  nervi  ischiadici  with 
surals. 

After  superficial  femoral  is  tied. 

Branches  from  profunda  anastomosing  with  superior  and  inferior 
articulars  of  knee^  anastomotica  magna,  surals,  and  origins  of 
anterior  and  posterior  tibial. 

(The  popliteal  is  never  tied  except  for  wound,  when  the  articu- 
lar arteries,  anastomotica  magna,  recurrent  tibial,  perforating 
branches,  and  surals  would  convey  the  blood.) 

The  Veins.  V5^^ 

Describe  the  veins. 

They  are  vessels  returning  venous  blood — i.  e.,  blood  surcharged 
with  carbonic  acid,  to  the  heart,  and  have  the  same  coats  as  arte- 
ries, but  not  so  thick,  especially  the  middle,  in  consequence  col- 
lapsjng  when^divided.  One  set  of  veins  only  carries  other  than 
venousbloodTviz.,  the  pulmonary,  conveying  arterial  blood  from 
the  lungs  to  the  left  auricle.  Certain  of  the  veins,  usually  the 
superficial,  have  their  lining  membrane  forming  semilunar  redupli- 
cations or  valves,  arranged  in  pairs  opposite  one  another,  which 
prevent  any  reflux  of  blood.  The  large  arteries  are  accompanied 
by  deep  veins  of  the  same  name,  generally  included  in  the  ..same 
sheath,  while  such  vessels  as  the  brachial,  radial,  ulnar,  etc.,  have 
twajreins  each,  called  vcnce  (xmites.  The  superficial  veins  run  be- 
tween the  layers  of  the  superficial  fascia,  terminating  in  the  deep 
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yeins,  and  are  not  usually  accompanied  by  arteries.  All  veins  freely 
anastomose,  and  even  those  dignifiM  with  special  names  have 
very  irregular  origins  and  distributions. 

What  are  sinuses  ? 

Venous  channels,  found  only  within  the  skull,  formed  by  a  sepa- 
ration of  the  layers  of  the  dura  mater,  lined  with  endothelium  con* 
tinuous  with  that  of  the  veins. 

How  are  the  veins  classed  ? 

As  belonging  to  the  pulmonaryj  systemic,  or  portal  sygtems,  the 
latter  an  appendage  of  the  systemic. 

Name  the  principal  veins  which  have  no  valves. 

The  venae  cavae,  hepatic,  portal,  renal,  uterine,  ovarian,  cerebral, 
spinal,  and  pulmonary. 

Name  the  veins  of  the  head  and  neck. 

(1)  Those  of  the  exterior : 

Facial,  Internal  maxillary,        Posterior  auricular, 

Temporal,       Temporo- maxillary,       Occipital. 

(2)  Those  which  return  the  blood  from  head  and  face: 
External  jugular,  Anterior  jugular. 
Posterior  external  jugular,  Internal  jugular. 

Vertebral. 

(3)  Veins  of  diploe  and  cranium  : 
Veins  of  diploe.  Cerebral, 

Cerebellar,  Ventricular,  or  venae  galenae. 

Name  the  cerebral  sinuses. 

Superior  longitudinal,  Straight  sinus, 

Inferior  longitudinal,  Lateral  sinuses  (2), 

Occipital  (2),  Cavernous  (2), 

Circular,  Transverse, 

Superior  petrosal,  Inferior  petrosal. 

How  is  the  internal  jugular^  (Fig.  76)  formed  ? 

By  the  junction  of  the  lateral  and  inferior  petrosal  sinuses  just 
outside  jugular  foramen;  at  base  of  neck  the  internal  jugular 
unites  with  subclavian  vein  to  form  the  innominate  vein — at,  or 
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above  the  junction  is  a  pair  of  valves ;  into  the  jugular  empty 
the  facial,  lingual,  pharyngeal,  superior  and  middle  thyroid,  and 
sometimes  occipital  veins. 

Where  do  the  following  veins  empty  ? 

The  external  jugular^ ;  into  subclavian  vein  external  to  internal 
jugular;  ihe  posterior  external  jugular /inio  internal  jugular;  the 
anterior  jugular,  into  termination  of  external  jugular  or  the  sub- 
clavian vein ;  the  vertebral,  descends  through  vertebral  foramina 
in  transverse  processes  of  cervical  vertebrae  to  empty  into  back  of 
innominate  vein,  valves  guarding  the  orifice. 

Describe  the  veins  of  the  npper  extremity. 

They  consist  of  superficial  and  deep,  the  latter  being  the  vencR 
comifes  of  the  arteries;  commencing  as  digitals  these  empty  into 
the  interossei,  these  into  palmar  until  the  deep  radial  and  ulnar 
are  formed,  which,  uniting,  form  the  so-called  brachial  vein,  really 
consisting  of  two  venas  comites  with  transverse  anastomoses.  The 
superficial  veins  running  in  the  superficial  fascia  are  called 

Radial  )  Cevhalic 

!  Median  cephalic)  ^^ 
1  A     'II 

Median  basilic    )  [  n.n.u ,/       ( '^'^^^'''J' 

\  BaHlic  \  ^""^^'^^ 
)  J 

Describe  the  axillary  vein. 

It  is  a  continuation  of  brachial  and  basilic,  receiving  veins  of 
corresponding  names  with  the  arteries  of  the  axilla,  and  is  con- 
tinued beneath  the  clavicle  under  the  name  of  the  subclavian  vein^; 
it  has  valves  opposite  lower  border  of  subscapular  muscle,  also  at 
mouths  of  cephalic  and  subscapular  veins. 

Describe  the  subclavian  vein'. 

It  extends  from  lower  border  of  first  rib  to  back  of  sterno- 
clavicular joint,  there  uniting  with  internal  jugular  to  form  the 
vena  innominata — the  subclavian  vein  lies  in  front  of  the  artery 
with  the  anterior  scalene  muscle  interposed  at  its  second  part ;  its 
branches  are,  the  external  and  anterior  jugular  and  branch  of 
cephalic;    on  right  side  the  right  lymphatic  duct  empties  at  the 
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junction  of  the  asiliary  and  iDteraal  jugular  Teina,  and  at  the 

same  point  on  the  left  side  the  thoracic  duct. 

How  are  the  Tens  iniiomi]i8.tEe*, '  formed! 

Each  by  the  subclaTiaa  and  internal  jugular,  which  unite  just 

below  Uie  first  costal  cartil^e  to-form  the  superior  vena  cava*; 
the  righi  tnnomxnaU  is  about  one  and  a 
Fig-  ^*-  half  inches  long,  receiving  blood  by  right 

vertebral,  internal  mammary,  inferior 
thyroid,  and  superior  intercostal  veins ; 
the  teQ,vein  h  larger  and  about  tbrge 
inches  long;  Ihe  left  vertebral,  internal 
mammary,  inferior  thyroid,  superior  inter- 
costal, and  occasionally  some  thymic  and 
pericardiac  veins  empty  into  it. 

Descrihe  the  superior  vena  cava*. 

It  measures  from  two  and  a  half  to 
three  inches  and  is  formed  by  the  union 
of  the  two  innominate  veins',*,  is  half 
covered  by  the  pericardium  and  enters 
upper  part  of  right  auricle;  it  returns  the 
blood  of  the  upper  half  of  body  and  re- 
ceives the  vena  azygoM  major  and  small 
mediastinal  and  pericardiac  veins. 

Describe  the  azygos  veins. 

They  connect  the  superior  and  inferior 
Ten;e  CBvie,  taking  the  place  of  those 
vei^sels  in  that  part  of  the  chest  occupied 
by  the  heart. 

The  right  aeygos"^  commences  opposite 

first  and  Second  lumbar  vertebree  by  a 

branch  from  right  lumbar  or  renal  vein, 

or  from  interior  vena  cava,  enters  thorax 

by  aortic  opening,  arches  over  root  of  right  lung  to  empty  into 

Huperiorcava,  receiving  in  its  course  the  nine  or  ten  right  lower 

intercostal  veins,  the  vena  azygos  minor,  cesophageal,  mediaa- 
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tinal,  vertebral,  and  right  bronchial  veins,  also  at  times  it  is  con- 
nected with  right  superior  intercostal  vein. 

The  l^  lower  azygoiP^  (vena  azygos  minor)  commences  by  a 
branch  from  left  lumbar  or  renal  vein,  enters  thorax  through  left 
cms  of  diaphragm,  passes  across  from  the  left  side  of  vertebral 
column  at  sixth  or  seventh  dorsal  vertebra  to  enter  the  ri^t 
azjgoa  vein,  receiving  veins  from  four  or  five  lower  intercostal 
spaces ;  also  mediastinal  and  oesophageal  branches. 

The  left  upper  azygo^'^  is  formed  by  veins,  usually  two  to  three, 
from  the  intercostal  spaces  between  left  superior  intercostal  and 
highest  branch  of  left  lower  azygos,  and  empties  into  right  azygos 
or  left  lower  azygos ;  it  is  sometimes  absent,  its  place  being  taken 
by  left  superior  intercostal.    . 

Vanre  the  other  principal  veins  of  base  of  the  neck  and  of 
the  thorax. 

Internal  mammary^  Mediastinal^ 

Inferior  thyroid,  Pericardiac, 

Intercostals,  Bronchial, 

Briefly  describe  the  spinal  veins. 

They  are  the  dord-spinal  on  the  exterior  of  the  spinal  column, 
forming  plexuses  around  vertebral  spines,  laminae,  and  processes, 
emptying  into  intercostal,  lumbar,  and  sacral  veins  respectively. 

The  meningo-rachidian,  lying  between  vertebrae  and  theca  spinalis 
forming  plexuses,  one  running  along  the  posterior  surfaces  of  ver- 
tebral bodies  forming  the  anterior  longitudinal  veim  receiving  the 
venae  basis  vertebrarum,  the  other  on  the  inner  surface  of  the  lami- 
nae, the  posterior  longitudinal  veins,  both  extending  the  whole  length 
of  the  spinal  canal;  the  posterior  emptying  into  dorsi-spinal,  the 
anterior  into  vertebral,  intercostal,  and  sacral  veins,  respectively. 

The  vencB  basis  vertebrarum,  in  vertebral  bodies,  empty  into  an- 
terior longitudinal. 

The  medulli'Spinal,  those  of  the  cord  itself,  forming  a  minute 
plexus  over  cord  between  the.pia  mater  and  arachnoid,  near  base 
of  skull  converging  to  form  two  or  three  trunks  terminating  in  the 
inferior  cerebellar  veins  or  petrosal  sinuses. 
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Describe  the  chief  veins  of  the  lower  extremity. 

They  are  deep  and  superficial,  the  former  commence  as  yens 
comites  of  digitals^  which  form  the  interosseiy  these  the  anfierior 
and  posterior  tibial  and  peroneal  accompanying  same  named 
arteries,  which  uniting,  form  the  poj^^jfifily  in  the  thigh  to  be 
called  the  femoral^  being  joined  by  profunda  femoris  and  internal 

•   m 

saphenous  veiuSy  which  again  changes  its  name  to  external  iliac 
above  Poupart's  ligament;  into  external  iliac  empty  the  epigastric 
and  circumflex  iliac  veins. 

The  superficial  veins  are  the 

Internal  or  long  saphenous^  commencing  on  inner  side  of  dorsum 
of  foot,  running  up  on  inside  of  leg  and  thigh  to  enter  femoral 
vein  after  passing  through  the  saphenous  opening  of  fascia  lata ; 
its  branches  are  ' 

CutaneouSj  Superficial  circumflex  Uiac, 

Superficial  epigastric,  Communicating, 

Pudic. 

External  or  short  saphenous,  commences  at  outer  side  of  dorsum 
of  foot,  passes  behind  the  external  malleolus,  up  the  middle  of  leg 
posteriorly  to  empty  into  popliteal  vein  between  heads  of  gaatroc- 
nemius. 

Describe  the  internal  iliac  vein. 

It  is  formed  by  the  vense  comites  of  all  branches  of  External  iliac 
artery  except  the  umbilical,  and  unites  opposite  sacro-iliac  articu- 
lation with  external  iliac  vein  to  form  the  common  iliac  vein  ;  it 
receives  the  following  veins, 

Glutealy    Internal  pudic,     Hemorrhoidal,      Uterine  and  vaginal. 
Sciatic,      Obturator,  Vesico-prostatlc    Plexuses,  in  female. 

Plexuses,  in  male, 
Dorsal  vein  of  penis. 

Describe  the  common  iliac  veins. 

Formed  by  the  junction  of  the  external  and  internal  iliac  veins, 
and  receiving  the  ilio-lumbar,  occasionally  the  lateral  sacral,  and 
the  left  iliac  the  middle  sacral  vein,  they  unite  at  an  angle  upon 
the  intervertebral  substance  between  the  fourth  and  fifth  lumbar 
vertebrae  to  form  the  inferior  vena  cava. 
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Describe  the  inferior  vena  cava^ 

It  runs  upward  from  junction  of  the  two  common  iliacs,  along 
the  right  side  of  the  aorta,  pierces  the  central  tendon  of  dia- 
phraghm,  and  terminates  at  back  of  right  auricle,  being  partially 
covered  by  serous  layer  of  the  pericardium ;  it  returns  the  blood 
from  all  parts  below  the  diaphragm,  and  receives  the  following 
branches, 

Lumbar,  Saprarenal,      sometimes  Middle  sacred. 

Right  spermatic,      Phrenic, 

BenaP, ',  Hepatic. 

Describe  the  portal  system  of  veins. 

Formed  by  the  union  behind  the  head  of  the  pancreas  of  the 
svperior  and  inferior  mesenteric,  splenic,  and  gastric  veins,  collecting 
the  blood  from  the  viscera  of  digestion,  the  resulting  portal  vein 
divides  in  the  transverse  fissure  of  the  liver  into  a  branch  each  for 
the  right  and  left  lobe,  which  ramify  to  form  a  venous  plexus  in 
the  liver  tissue;  the  hepatic  artery  sends  branches  within  the 
liver  to  the  portal  vein,  and  external  to  the  organ  the  vein  re- 
ceives the  smaller  gastric  and  the  cystic  vein;  the  portal  blood 
is  returned  to  the  inferior  vena  cava  by  the  hepatic  veins. 

What  veins  return  the  blood  from  the  substance  of  the 
heart? 

Great  cardiac  vein.  Anterior  cardiac  veins, 

Middle  cardiac  vein.  Right  or  small  cardiac  vein, 

Posterior  cardiac  veins,         VencB  Thebesii, 

What  is  the  coronary  sinus  ? 

A  dilatation  of  about  one  inch  of  the  great  cardiac  vein  in  pos- 
terior part  of  left  auriculo- ventricular  groove,  covered  by  the  mus- 
cular tissue  of  the  left  auricle  and  receiving  the  posterior  cardiac 
veins,  and  an  oblique  vein  from  back  of  left  auricle ;  its  orifice  is 
guarded  by  the  coronary  valve. 

Describe  the  pulmonary  veins. 

Commencing  in  the  lung  capillaries  they  form  a  main  vein  for 
each  lobule,  which  unite  into  two  trunks  for  each  lung,  opening 
separately  into  the  left  auricle ;  at  times  there  are  three  veins  on 
ihe  right  side,  or  the  two  left  terminate  by  a  common  opening. 
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.   The  Lymphatics. 

What  are  lymphatics  ? 

Delicate  vessels  with  transjmrent  ^waJis  formed  of  same  tilf6e 
coats  as  arteries  and  found  in  all  parts  of  the  body  probably,  ex- 
cept the  nails,  cuticle,  hair,  and  cartilage;  they  have  numerous 
valves  producing  their  characteristic  beaded  appearance;  they  are 
supplied  with  nutuent  arteries  but  not  with  nerves. 

What  are  the  lacteals  ? 

The  lymphatics  of  the  small  intestine,  conveying  chyle  during 
digestion,  lymph  at  other  times. 

Describe  the  lymphatic  glands. 

They  are  small  solid,  round,  or  ovoid  glandular  bodies,  situated 
in  the  course  of  the  absorbent  vessels  which  previous  to  entering 
a  gland  break  up  into  several  afferent  vesseh,  form  a  plexus  within, 
and  emerge  by  several  efferent  vessels  which  soon  unite  to  form  a 
single  trunk ;  each  gland  U  surrounded  by  ii  fibrous  capsule  which 
sends  partitions  inward,  forming  alveoli  in  which  lies  the  gland- 
pulp  or  lymphoid  tissue  consisting  of  a  rete  whose  meshes  are  filled 
with  lymph-cells.  The  glands  are  chiefly  found  in  the  mesentery, 
along  great  vessels,  in  the  mediastinum,  axilla,  neck,  at  front  of 
elbow,  groin,  and  popliteal  space,  being  usually  named  from  their 
locality,  as  axillary,  etc. 

Describe  the  thoracic  duct. 

This  conveys  the  bulk  of  the  lymph  and  chyle  into  the  blood, 
being  the  common  lymph-trunk,  except  for  right  upper  extremity, 
right  side  of  head,  neck,  and  thorax,  right  lung,  same  side  of  hearty 
and  convexity  of  liver.     It  commences  by  the  triangular  receptac-     Ci 
ulum  chyliy  on  the  front  of  body  of  second  lumbar  vertebra,  enters ::?  ^\ ' 
the  thorax  by  aortic  opening,  and  opposite  the  upper  border  of  (Vl«-Ai' 
seventh -Cervical  vertebra  it  curves  downward  to  empty  at  the 
junction  of  the  left  internal  jugular  and  subclavian  veins. 

Describe  the  right  lymphatic  duct. 

It  is  about  one  inch  long,  receiving  lymph  from  those  parts  ca?- 
cepted  in  the  account  of  the  thoracic  duct,  and  empties  at  the  junc- 
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tion  of  the  right  internal  jugular  and  subclavian  veins ;  both  ducts 
have  double  semilunar  valves  at  their  orifices,  preventing  regurgi- 
tation of  blood.  ^'' ' 


Nervous  System. 

What  are  the  two  divisions  of  the  nervous  system  ? 

The  cerebro-spinal  or  that  presiding  over  animal  life,  and  the 
sympathetic,  that  regulating  organic  life. 

Describe  the  strnctnre  of  the  nervous  tissue. 

It  is  composed  chiefly  of  two  structures,  the  gray  or  vesicular 
originating  impulses  and  receiving  impressions;  and  white  or 
fibrous,  conducting  impressions;  in  the  sympathetic  system  is 
found  a  third  structure,  gelatinous  nerve-tissue;  seventy-five  per 
cent,  of  nerve-tissues  is  composed  of  water,  the  remainder  being 
albumen,  phosphorized-fat,  and  salts. 

Describe  the  microscopic  structure  of  the  white  nerve- 
tissue. 
It  is  formed  of  tubular  fibres  each  consisting  of  a  central  axis- 
cylinder,  surrounded  by  the  white  substance  of  Schwann,  the  whole 
enclosed  by  the  tubular  membrane  or  primitive  sheath,  A  bundle  of 
these  fibres  invested  by  a  fibro-areolar  membrane,  the  perineurium 
(neurilemma),  constitutes  a  nerve,  receiving  a  special  blood-supply 
by  the  vasa  nervorum;  the  gelatinous  variety  consists  of  finely 
granular  fibrillae  enclosed  in  a  sheath — by  some  these  are  not  con- 
sidered to  be  nerves. 

Describe  the  gray  or  vesicular  nerve-tissue. 

This  consists  of  large  granular  cells  containing  nuclei  and 
nucleoli,  ovoid,  or  with  one  or  many  processes  {unipolar,  multipolar), 
some  of  which  become  continuous  with  an  axis-cylinder. 

How  do  nerves  terminate  ? 

Peripherally  sensory  nerves  end  in  minute  plexuses,  end-bulbs, 
tactile  corpuscles,  and  Pacinian  corpuscles ;  in  the  special  organs 
they  end  in  cells  and  in  other  not  well  ascertained  ways ;  motor 
nerves  end  peripherally  in  plexuses  or  by  **  material  end  plates.'^ 
The  central  terminations  are  not  well  understood. 
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What  organs  compose  the  cerebro-spinal  system  ? 

The  brain,  spinal  ganglia,  and  the  cranial  and  spinal  nerv^es. 

Name  the  membranes  of  the  brain. 

The  dura  mater,  the  arachnoid,  and  pia  mater. 

Describe  the  cerebral  dura  mater  with  its  processes. 

It  is  a  dense  fibrous  membrane  lining  the  interior  of  skall,  con- 
stituting the  internal  periosteum,  is  continuous  with  that  of  spinal 
cord,  and  is  prolonged  to  outer  surface  of  the  skull  through  the 
various  foramina;  by  separation  of  its  layers  the  cerebral  sinuses 
are  formed;  its  smooth  under  surface  is  covered  with  endothelial 
cells ;  its  processes  are  the, 

Falx  cerebrij  a  sickle-shaped  layer  occupying  the  longitudinal 
fissure  of  the  brain ;  along  the  upper  and  lower  border  respectively 
run  the  superior  and  inferior  longitudinal  sinuses. 

Tentorium  cerebelli,  covering  the  upper  surface  of  the  cerebellum; 
it  supports  the  weight  of  the  posterior  lobes  of  the  cerebrum ;  it  iaX 
attached  to  the  horizontal  arms  of  the  occipital  cross,  enclosing  the 
lateral  sinuses,  to  the  upper  margin  of  the  petrous  bone,  including 
the  superior  petrosal  sinuses,  whence  it  extends  to  anterior  and 
posterior  clinoid  processes;  to  the  mid-line,  above,  the  falx  cerebri 
is  attached  antero-posteriorly,  and  below  medianly  the  base  of  the 

Falx  cerebelli,  a  small  triangular  i)r()cesa  passing  between  cere- 
bellar lobes  behind. 

What  are  the  Pacchionian  bodies  ? 

Numerous  aggregations  of  small  whitish  granulations  of  un- 
known function  formed  upon  outer  surface  of  dura  nraler  near 
superior  longitudinal  sinus,  lying  in  depressions  in  the  bone,  in 
the  superior  longitudinal  sinus,  on  the  inner  surface  of  the  dura 
mater,  and  on  the  pia  mater;  unknown  in  infancy,  rare  before 
third  year ;  they  are  usually  found  after  tenth  year. 

Describe  the  arachnoid. 

It  is  a  delicate  membrane  lying  between  the  pia  mater  and  dura 
mater,  being  sepaiated  from  the  latter  by  the  subdural  apace;  it 
bridges  over  the  convolutions,  forming  part  of  subarachnoidean 
space,  and  at  the  base,  by  being  stretched  between  the  middle  lobes, 
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the  anterior  subarachnoidean  space  is  left ;  while  between  the  cere- 
bellar hemispheres  and  medulla  oblongata  lies  the  posterior  sub- 
arachnoidean space,  the  two  communicating  across  the  crura  cere- 
belli,  and  by  an  opening  in  its  lower  boundary  with  the  fourth 
ventricle;  these  spaces  cewrtttin-  the.  cfiMiljii  ui  mjim  n  wlftwid,  forming 
an  elastic  water-cushion  for  the  encephalon :  it  consists  of  inter- 
woven bundles  of  fibrous  and  yellow  elastic  tissue  covered  with  a 
layer  of  endothelium. 

What  is  the  pia  mater  ? 

It  consists  of  a  minute  plojius  %i  bloodyeooolo  derived  from  the 
internal  carotid  and  vertebral  arteries,  held  together  by  fine  areolar 
tissue ;  it  dips  between  the  convolutions,  forms  the  velum  inter- 
positum  and  choroid  plexuses  of  the  fourth  ventricle,  and  contains 
nerves  and  lymphatics. 

What  are  the  divisions  of  the  brain  called? 

The  cerebrum,  cerebellum,  pons  Varolii,  and  medulla  oblongata. 

What  is  the  weight  of  the  brain? 

FoFty^oil^e  and  a  half  ounces,  on  the  average,  in  males,  and 
forty- four  ounces  in  females ;  heaviest  male  brain  recorded  sixty- 
eight  and  three-eighths  ounces,  lightest  thirty-four  ounces ;  female 
brain,  heaviest  fifty-six  ounces,  lightest  inirty-one  ounces ;  idiots' 
brains  seldom  weigh  more  than  twenty-three  ounces. 

Name  the  fissures  and  lobes  of  the  cerebrum. 

Each  half,  or  hemisphere^  has  its  external  surface  subdivided 
into  five  lobes  by  the 

Fissure  of  Sylvius,  f.  Sy.  p.,  beginning  at  anterior  perforated  space, 
it  passes  to  external  surface  of  hemisphere  and  subdivides,  one  arm 
(/•  fSy.  a.)  ascends  toward  longitudinal  fissure,  one  passes  nearly 
horizontally  backward. 

The  fissure  of  Eolando,/.  Bo.,  commences  at  or  near  middle  of 
the  longitudinal  fissure,  running  downward  and  forward  to  a  little 
above  the  horizontal  branch  of  the  Sylvian  fissure. 

ParietO'Occipital  fissure,  par,  oc.  /.,  commences  about  midway 
between  posterior  extremity  of  brain  and  fissure  of  Rolando,  run- 
ning downward  and  forward  for  a  variable  distance. 
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The  frorUal  lobe  lies  in  front  of  the  fiasare  of  Bolando,  and  above 
the  horizontal  part  of  the  Sylvian  fiasare;  its  ander  surfSM^e  ia 
called  the  orbital  lobe. 

Fig.  77. 


'3fl9iaM^, 
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Convolutions  of  outer  surface  of  brain. 


The  parietal  lobe  is  bounded  in  front  by  fissure  of  BolandOy 
behind  by  parieto-occipital  fissure,  and  below  by  horizontal  limb 
of  Sylvian  fisure. 

The  occljdtal  lobe  lies  behind  parieto-occipital  fissure. 

The  temporo-spJienoidal  lobe  occupies  middle  cerebral  fossa  of 
skull,  and  is  limited  above  and  in  front  by  Sylvian  fissure. 

The  central  lobe,  or  island  of  Reil,  lies  in  the  fissure  of  Sylvius 
at  the  base  of  brain. 

The  inner  or  median  surface  of  each  hemisphere  presents  five 
fissures : 

The  calloso-marginal  fissure^  c.  m.  /.  (Fig.  78),  separating  the  /*    . 
marginal  convolution  from  the  gyrus  fornicatus,  g.f,  (c  XKA^A/Jf  ^  ^  '' 

The  parieto-occipital  fisimre,  par,  oc.f.^  a  continuation  of  that  of 
same  name  on  outer  surface  of  hemisphere. 

The  calcarine  fiasare,  calc.f.,  runs  from  back  of  hemisphere  hori- 
zontally forward  to  posterior  inferior  extremity  of  gyrus  fornicatus, 
g.f. ;  it  is  joined  by  the  parieto-occipital  fissure. 

The  collateral  fissure,  coll.  /.,  runs  below  and  nearly  parallel  to 
preceding,  separated  by  the  uncinate  gyrus. 
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■^^  *VV  --^<>-^-  '^*  vJ  T. 
The  dentate  fissurej  d.  /.,  commences  below  posterior  extremity 
of  corpus  callosum,  running  forward  to  end  at  recurved  part  of 
uncinate  gyrus. 

The  transverse  fissure,  between  the  middle  lobe  and  crus  cerebri, 
admitting  pia  mater  into  the  lateral  ventricles. 

Mention  the  principal  convolntions  of  the  brain. 

The  convolutions,  or  gyri^  are  elevated  ridges  covered  with  gray 
matter,  separated  by  deep  furrows,  or  sulciy  thus  securing  a  great 
extent  of  gray  matter ;  while  not  uniform  in  all  brains,  nor  sym- 
metrical, certain  principal  convolutions  are  constant,  such  as 

The  gyrus  fomicatus,  g.forn,,  that  lying  over  corpus  callosum. 

The  marginal^  marg.  c,  forming  anterior  superior  margin  of  the 
great  longitudinal  fissure. 

The  ascending  frontal,  asc.fr,  c.  (Fig.  77),  forming  anterior  boun- 
dary of  fissure  of  Rolando. 


Fig.  re. 


5**^«te.L 


Convolutions  of  outer  surface  of  brain. 


The  ascending  parietal,  asc,  par,  c,  the  posterior  boundary  of 
same  fissure. 

Angular  gyrus,  ang.  c,  lying  between  back  of  horizontal  limb  of 
Sylvian  fissure,  and  a  short  fissure  running  upward  from  it. 

Other  convohitions  are  indicated  by  contractions  of  names  on 
the  diagrams,  so  that  with  the  preceding  explanations  of  points  of 
reference  no  further  details  are  requisite. 
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What  is  the  quadrate  lobe  (Vig.  78),  and  what  ia  th« 

cimen(  {Fig.  78)  T 
The  former  is  the  marginal  cnnvolution  between  the  calloao- 
marginal  fissure  in  himt  and  the  parieCo-occipital  behiod;   the 
latter  lies  between  the  imrieto-oecipital  and  calcarine  fiwnree. 
Xention  the  varioas  ohjecta  seen  on  the  onder  anr&M  of 

cerebrum,  naming^  them  from  before  backward. 

LuujUudinal fimiire^  (Fig.  79),  an tero- posterior. 


connecting  cerebral 
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Lamina  cinerea,  a  thin  layer  of  gray  substance,  extending  from 
end  of  corpus  callosum  back  to  tuber  cinereum  above  optic  tracts. 

Fismre  of  Sylvius  ®,  separating  by  its  horizontal  limb  the  frontal 
and  parietal  lobes  from  temporo-sphenoidal;(oWfM)menc^<Mre)  sep- 
arates anterior  and  middle  lobes  chiefly  by  the  ascending  or  pre- 
central  limb. 

Anterior  perforaied  spaces'' ,  between  roots  of  olfactory  nerve  on 
each  side  for  passage  of  vessels  into  cuipun  nluiutiflli. 

Optic  commissure^*,  union  of  optic  tracts. 

Tuber  cinereum^  an  eminence  of  gray  matter,  part  of  floor  of  third 
ventricle. 

Infundibulum^,  a  hollow  conical  process  of  gray  matter  projecting 
from  middle  of  under  surface  of  tuber  cinereum,  oftmmnnicating 
with  tinrdTStttricle. 

Pituitary  body,  a  vascular,  two-lobed  body  projecting  from  apex 
of  infundibulum  into  sella  turcica  of  sphenoid. 

Corpora  albicantia^,  the  two  small  rounded,  infolded  terminations 
of  the  anterior  crura  of-fuiuJA: 

Posterior  perforated  space^^ J  between  corpora  albicantia  in  front, 
pons  Varolii  behind,  and  cerebral  crura  on  either  side,  forms  part 
of  floor  of  third  ventricle,  and  gives  passage  for  vessels  to  optic 

Qrura  cerebrl^^  (peduncles  of  cerebrum)  connect  the  cerebrum 
with  cerebellum,  medulla  oblongata,  and  spinal  cord. 
Pons  Varolii^^  (see  page  195). 

Name  the  five  great  ganglia  of  the  brain,  other  than  the 
gray  matter  of  the  cerebral  and  cerebellar  hemi- 
spheres and  medulla  oblongata. 

Olfactory  bulbs^^.        Optic  thalami.        Pons  Varolii", 
Corpora  striata,  Tubercula  quadrigemina. 

Describe  these  ganglia. 

Olfactory  bulbs^,  the  ganglia  of  the  sense  of  smell,  lie  in  olfac- 
tory grooves  of  cribriform  plate  of  the  ethmoid,  and  arise  by  two 
white  roots,  one  crossing  Sylvian  fissure  from  a  nucleus  of  gray 
matter  in  middle  lobe,  the  other  from  inner  back  part  of  frontal 
{orbital)  lobe,  and  a  gray  root  from  under  surface  of  same  lobe. 
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Corpora  striata,  cLief  pflf  b  ijf  m^lOTtract,  lying  in  lateral  ventri- 
cles, the  intra  ventricular  gray  portion  called  caudate  micleus,  the 
extra- ventricular,  the  lenticular  tmcleus,  the  internal  capsule  dividing 
the  two. 

Optic  thalami,  they  are  white  externally,  the  ganglia  of  general 
aiUiiitiw^>  forming  the  lateral  boundaries  of  the  third  ventricle, 
each  presenting  an  anterior  tubercle  in  lateral  ventricle,  and  pos- 
teriorly two  small  internal  and  external  geniculate  bodies. 

Corpora  quadrigemina  (optic  lobes)  are  four  rounded  eminences 
situated  behind  third  ventricle  and  posterior  commissure;  the 
anterior  pair  are  the  nates,  the  posterior  pair  the  testes ;  they  are 
the  centre  of  vision. 

TYiQpons  Varolii,  containing  much  gray  matter  and  one  special 
mass  called  the  superior  olivary  body,  might  be  considered  a  iSfth 
ganglion. 

What  are  the  commissares  ? 

Connecting  bands  of  white  or  gray  matter. 

Ennmerate  them. 
Those  pursuing  an  antero-posterior  course,  are 
Olfactory  trax^ts.  Fornix, 

Tcenia  semicircularis,  Oyrtis  fomicatus, 

Crura  cerebri y  Fasciculus  uuciforniis. 

Peduncles  of  pineal  gland,  Processus  e  cerebello  ad  testes, 

jStrice  longitudinales. 

Those  passing  transversely,  are 

Anterior,  Pons  Varolii, 

Middle,  Fornix  (also  a  longitudinal 

Posterior,  commissure), 

Corpus  callosum.  Posterior  medullary  velum. 

Optic  chiasm,  Valve  of  Vteussens, 

What  are  the  ventricles  of  the  brain? 

Five  serous  cavities  in  the  brain,  four  of  which  intercommuni- 
catiB ;  they  are  two  lateral,  a  third,  sl  fourth,  and  &  fifth. 

Describe  the  lateral  ventricles. 

The  corpus  callosum  roofs  them  in  ;  each  has  an  anterior  oornu, 
curving  outward  and  forward  into  the  anterior  lobe,  a  middle  comu 
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descending  into  the  middle  lobe  downward  and  backward,  then 
turning  downward  and  forward,  containing  the  curved  hippocampus 
major,  and  a  posterior  cornu  curving  downward  and  inward  into 
the  posterior  lobe,  containing  the  hippocampus  minor ;  the  floor 
from  before  backward  is  formed  by  the  corptis  striatum,  tmnia  semi- 
circulariSy  optic  thalamus,  choroid  plexus,  corpus  finibriatum,  and 
fornix  \  the  septum  lucidum  forms  the  inner  wall. 

Describe  the  following  paxts : 

The  corpus  callosum ;  it  is  a  thick  arched  layer  of  transverse 
fibres  at  the  bottom  of  the  longitudinal  fissure,  anteriorly  curving 
upon  itself,  giving  off  two  peduncles  to  the  entrance  of  the  Sylvian 
fissure,  posteriorly  it  becomes  continuous  with  the  fornix;  a 
mniinn  linear  depression  on  its  upper  surface  is  called  the  rapht^ 
parallel  to  which  on  each  side  run  two  or  more  elevated  longitu- 
dinal bands,  the-g^^Hcg  hngifudinaJe*  or  nerves  of  Lancisi. 

The  tcenia  semicirculaHs  \  lies  in  a  depression  between  corpus 
striatum  aTrd"  optic-thalam us  and  is  a  commisaxire  between  these 
bodies. 

Choroid  plexus  \  the  vascular  margin  of  the  velum  iuterpositum. 
communicating  with  that  of  opposite  side  just  behind  anterior 
pillars  of  fornix,  through  the  oval  foramen  of  Monro;  posteriorly, 
it  descends  into  the  middle  horn,  becoming  there  continuous  with 
pia  mater  through  transverse  fissure. 

The  corpus  fimbriatum  (taenia  hippocampi) ;  the  lateral  edge  of 
the  posterior  pillar  of  the  fornix,  forming  a  white  band  just  behind 
choroid  plexus. 

The  fornix;  continuous  with  corpus  callosum  behind,  consisting 
of  a  triangtttSf  body  with  SDpeTlbfward,  two  anterior  crura,  curving 
downward  to  base  of  brain,  there  to  form  the  corpora  albicanfia 
and  terminate  in  the  optic  thalami,  and  two  posit)  iur  crura^  run- 
ning  down  the  middle  cornua  of  the  lateral  ventricles,  as  the 
.  hippocampi  vuijv)  is ;  on  the  back  under  surface,  between  posterior 
crura,  certain  transverse  longitudinal  and  oblique  lines  have  been 
termed  the  lyra. 

The  septum  lucidum;  is  a  vertical  septum,  attached  above  to 
under  surface  of  corpus  callosum,  below  to  anterior  part  of  fornix 
and  prolonged  portion  of  corpus  callosum ;  it  is  triangular  in  form, 
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and  consists  of  t*"^  IflTTlina  nf  wh^to  n-arvfl  ma^^^'  lined  internally 
with  gray  matter,  the  spai[^  ^^**it\Yfifi"  fnmmitt^  Am.-^A  tmin^viW^  not 
communicating  with  other  ventricles. 

What  is  the  pes  hippocampi  ? 

The  rounded  elevations  of  lower  extremity  of  hippocampus 
major. 

What  is  the  pes  accessorins  ? 

A  white  projection  at  the  junction  of  the  two  hippocampi. 

What  is  the  fascia  dentata  ? 

The  gray  substance  of  the  dentate  convolution,  seen  by  raising 
the  edge  of  corpus  fimbriatum. 

What  is  the  internal  capsule  ? 

A  large  tract  of  white  matter  belonging  to  pyramidal  tract,  con- 
sisting of  two  limbs,  the  anterior  lying  between  anterior  part  of 
lenticular  nucleus  and  caudate  nucleus,  the  posterior  between 
posterior  part  of  lenticular  nucleus  and  thalamus,  which,  by  their 
junction,  form  a  projection  inward,  the  knee  or  germs. 

What  is  the  external  capsule  ? 

A  small  tract  of  white  matter  lying  between  the  outer  part  of 
the  lenticular  nucleus  and  cerebral  cortex. 

Describe  the  third  ventricle. 

Narrow  iind  oblong,  the  lateral  walls  being  the  optic  thalami 
and  peduncles  of  pineal  gland;  above  the  under  surface  of  the 
velum  intcrpositum  roofs  it  in,  containing  the  choroid  plexuses  of 
this  ventricle;  the  lamina  cinerea,  tuber  cincreum,  infundibulum, 
corpora  albicantia,  and  })Osterior  perforated  space  form  its  floor;  it 
is  limited  in  front  by  the  anterior  crura  of  the  fornix  and  part  of 
anliTlor  commissure;  behind,  by  the  posterior  commissure, beneath 
which  opens  the  iter  e.  fertlo  ad  qwtrtum  ventrifuluin  ;  while  in  front 
by  the  foramen  of  Monro  it  communicates  with  the  lateral  ven- 
tricles; the  cavity  is  crossed  by  an  anterior  and  posterior  white 
conmmsure  and  a  middle  gray  one. 
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Describe  the  fourth  ventricle. 

It  is  the  space  between  posterior  surface  of  the  medulla  oblongata 
and  pons  in  front,  and  the  cerebellum  behind.  Its  roo/ia  the  valve 
of  Vieussens  and  that  portion  of  the  cerebellum  called  thenodulus, 
.^uvula,  and  amygdalcs ;  the  lateral  boundaries  on  each  side  are  the 
'  '-  processus  o  cerebello  ad  testes,  and  posterior  pyramids  and  restiform 
bodies  of  the  medulla  oblongata;  the^or  consists  of  the  posterior 
surface  of  the  medulla  oblongata  and  the  pons,  upon  the  former  of 
which  will  be  seen  the  posterior  median  fissure  obliterated  above, 
terminating  below  in  front  of  calamus  scriptorius  at  the  orifice  of  a 
short  blind  canal,  the  remains  of  the  foetal  central  canal  of  cord ;  oa 
each  side  of  median  fissure  are  two  convex  longitudinal  eminences, 
ihQ  fasciculi  teretes;  external  to  these,  opposite  crus  cerebri  on  each 
side,  is  the  locus  coeruleus — a  ganglionic  mass ;  a  thin  streak  of  this 
embedded  gray  matter  continued  to  top  of  ventricle  is  called  the 
tcenia  violacece,  and  certain  white  lines,  the  linece  transversce:  this 
cavity  communicates  with  that  of  the  third  by  iter  e  tertio,  etc., 
and  with  the  subarachnoid  space,  through  an  opening  in  the  pia 
mater  extending  between  the  medulla  oblongata  and  cerebellum. 

7%e  Ji/th  ventricle  has  been  described  with  septum  lucidum, 
p.  194. 

Describe  the  pons  Varolii. 

It  is  the  bond  of  union  between  the  different  segments  of  the 
encejihalon:  bridging  the  medulla  oblongata  is  a  broad  transverse 
band  forming  the  middle  peduncles  or  crura  cerebelli:  longitudinal 
fibres  pass  up  from  the  medulla  oblongata  to  form  the  two  crur.i 
cerebri,  which  become  connected  with  the  corpora  striata  and  optic 
thalami,  through  which  they  pass  to  reach  the  gray  matter  of  the 
hemispheres  forming  the  corona  radiata :  the  locus  niger,  a  mass  of 
gray  matter,  is  found  in  the  substance  of  each  crus ;  the  third  nerve 
emerges  from  inner  side  of  each  crus,  the  fourth  nerve  around  the 
outer  side  from  above,  while  the  optic  tract  is  adherent  by  its  upper 
border. 

Describe  the  corpora  qnadrigemina. 

These  are  four  rounded  projections  placed  just  behind  third 
ventricle  beneath  posterior  border  of  corpus  callosum :    they  are 
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the  centre  of  vision.  Two  white  bands  on  each  side  connect  them 
with  optic  thalamus  nnd  optic  tracts,  those  passing  from  the  an- 
terior i^air,  or  nates,  to  thalamus  are  the  brachia  anteriora^  those 
running  from  the  posterior  pair,  the  testes,  to  the  thalamus  are  the 
brachia  posteriora ;  passing  from  the  testes  to  the  cerebellum  on 
each  side  is  the  processus  e  cerebello  ad  testes  or  inferior  cerebellar 
peduncle. 

What  is  the  valve  of  Yienssens  ? 

A  thin  lamina  of  nerve  tissue,  stretching  from  the  vermiform 
process  of  cerebellum  from  one  processus  e  cerebello  ad  testes  to 
the  other,  forming  the.4»e^  of  the itep -e ^teiiw,  etc.:  a  little  ridge 
descending  upon  the  upper  part  from  the  corpora  quadrigemina  is 
the  frcenulunij  and  on  either  side  are  the  transverse  fibres  connect- 
ing the  fourth  nerves. 

What  is  the  pineal  gland  ? 

A  reddish  conical  body  lying  beneath  the  nates,  connected  by 
its  base  by  two  peduncles  to  the  anterior  crura  of  fornix :  the  gland 
has  a  small  cavity— said  by  some  to  open  into  that  of  the  third 
ventricle  —  containing  a  viscid  fluid  and  a  sandy  substance,  the' 
a/iervulus  cerebri,  composed  of  calcium  carbonate  and  phosphate, 
magnesium  and  ammonium  phosphate,  with  some  animal  matter. 

Describe  the  medulla  oblongata. 

It  is  the  upper  enlarged  part  of  s}»inal  cord,  extending  from 
upper  border  of  atlas  to  lower  border  of  pons  Varolii ;  its  posterior 
surface  forms  the  floor  of  the  fourth  ventricle,  its  anterior  rests  on 
the  basilar  groove  of  the  occiput.  It  contains  the  vaso-motor,  car- 
diac, and  respiratory  centres,  also  those  of  deglutition,  mastication, 
etc.     Divided  into  lateral  halves  by  the  anterior  ((/,  Fig.  80)  and. 

Posterior  median  fissures,  it  presents  on  each  side  of  anterior 
fissure, 

The  anterior  pyramid  {p,  a,  Fig.  80)  formed  by  antero-lateral 
columns  of  the  cord,  these  latter  fibres  decussating  above  d  (crossing 
from  one  pyramid  to  that  of  the  other ^  at  the  lower  part;  behind 
the  j>yramid  is  the  olivary  bodyo  containing  in  its  interior  a  capsule 
of  gray  matter,  the  corpus  dentatum;  behind  the  olivary  body  is, 
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The  lateral  tract  continuous  with  lateral  tract  of  the  cord ;  back 
of  this  is  the  ruftformr  body,  coutijyuioiw^'itlyiKlstewc^  of 

cord  below,  above  passing  into  corresponding  hemisphere  of  ceie- 
bellum  forming  'ts  inferior  peduncle ;  running  along  the  posterior 
median  fissure  on  either  side  are  the 

Posterior  pyramids  continuous  with  posterior  median,  columns 
of  cord ;  diverging  above,  they  form  the  lateral  boundaries  of  the 
calamus  scriptorius. 

Describe  the  eerebellnm. 

It  is  that  portion  of  the  encephalon  contained  in  the  inferior 
occipital  fossae  composed  of  lamince  covered  with  gray  matter ;  on 
the  upper  surface  the  two  hemispheres  are  seen  connected  by  a 
median  elevated  lobe,  the  superior  vermiform  process ^  while  they  are 
separated  in  front  and  behind  by  notches  respectively  called  the 
incisuras  cerebelli  anterior  and  posterior ;  the  superior  vermiform  pro- 
cess consists  of  a  lobulus  centralis  in  incisura  anterior,  the  monfi- 
cuius  cerebelli  the  central  projecting  portion,  and  the  commisaura 
simplex,  near  the  incisura  posterior. 

Describe  the  under  surface  of  the  cerebellum. 

It  is  divided  by  a  central  longitudinal  depression|  the  valley,  into 
two  hemispheres.  Projecting  from  the  bottom  of  the  valley  is  the 
inferior  vermiform  process,  consisting  of  the  commissura  breuis  in 
the  posterior  notch,  in  front  of  the  conical  pyramid,  more  ante- 
riorly, the  uvula,  lying  between  two  rounded  lobes  the  amygiUlcR  or 
tonsils,  and  which  projects  into  fourth  ventricle,  and  finally  in  iront 
of  uvula  the  nodule ;  attached  to  each  side  of  nodule  and  also  to 
flocculus,  is  a  thin  white  layer  which  together  furm  the  posterior 
medullary  velum. 

Name  the  lobes  of  the  cerebellum. 

Below,  from  before  backward,  they  are,  on  each  side, 

The  flocculus,  or  pneumogastric  lobule,  a  prominent  tuft  below  and 
behind  middle  peduncle. 

The  amygdala,  just  described. 

The  digastric,  on  outside  of  tonsils,  partially  connected  with 
pyramid. 
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The  slender,  behind  former,  connected  with  commissura  brevis 
and  back  of  pyramid. 

The  inferior  posterior,  joining  the  commissura  brevis  in  the 
valley. 

Only  one  fissure — the  great  horizontal — pertains  to  the  cerebellum, 
commencing  in  front  at  pons,  and  passing  horizontally  round  free 
margin  of  each  hemisphere  to  median  line ;  from  this  numerous 
secondary  fissures  proceed,  marking  out  lobes,  as  two  on  the  upper 
cerebellar  surface  on  each  side,  viz.,  the  anterior^  or  square  globe,  ex- 
tending back  to  posterior  edge  of  vermiform  process,  and  the  pos- 
terior,  or  semilunar^  passing  from  preceding  to  great  horizontal  fis- 
sure. 

How  many  peduncles  has  the  cerebellum  ? 

Three;  the  transverse  fibres  of  pons  Varolii,  or  middle  peduncle; 
cm  each  side  the  restiform  bodies  of  medulla  oblongata,  or  inferior 
peduncles;  and  the  pjuaceg^usej^fjfhrli^ft^  trntii^  forming  the  M^afisi, 
rlor  peduncles. 

Describe  the  arrangement  of  the  gray  matter  of  the  cere- 
bellum. 

A  vertical  section  reveals  a  central  stem  of  white  matter  con- 
taining a  capsule  of  gray  matter,  the  corpus  dentatum.  From  the 
central  white  stem  ten  or  twelve  plates,  or  laminoe^  spring,  giving 
origin  to  smaller  secondary  and  tertiary  laminae,  covered  externally 
by  a  layer  of  gray  matter,  so  that  the  cut  surface  presents  the  foli- 
ated appearance  giving  origin  to  the  name  arbor  vitas. 

The  Spinal  Cord. 

What  is  the  spinal  cord  ? 

The  elongated  cylindrical  part  of  the  cerebro-spinal  axis  con- 
tained in  the  vertebral  canal,  measuring  about  sevftntooirroches  in 
length,  extending  from  upper  border  of  atlas  to  lower  border  of 
body  of  firatJiimbnr-ycTTSbra,  presenting  a  cermeoLxiilSJ'g^Tnent 
from  third  t^orviciri'  to  fif«<y€H''^-eecoDd4Qff8al  vertebra,  and  a  lumbar 
enlargement  opposite  last  twe-og  three  dofsal  vertebrae ;  it  terminates 
by  a  slender  filament  of  gray  substance,  the  filum  terminale.    The 
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white  matter  is  disposed  externally,  the  gray  internally  in  the  form 
of  two  crescents  joined  by  a  transverse  commissure,  the  anterior 
thicker  extremities,  forming  the  anterior  comua^  or  horns,  the  pos- 
terior the  posterior  cornua. 

How  many  membranes  has  the  cord  ? 

Three ;  the  dura  mater,  continuous  with  that  of  brain,  but  sepa- 
rated from  bony  walls  by  loose  areolar  tissue,  containing  a  plexus 
of  veins ;  the  arachnoid,  continuous  with  cerebral  arachnoid,  also 
having  a  subdural  and  stUtntra^hnmdmn  "spf^,  the  latter  communi- 
cating with  general  vntjicukw  cavity  of  brain  by  the  foramen  of 
Mfffj^mdis^  an  aperture  in  pia  mater  of  fourth  ventricle — this  space 
contains  an  abundant  serous  secretion,  i\iQ  cerebrospinal  fluid  \  and 
the  pia  mater,  sending  processes  down  into  anterior  and  posterior 
median  fissures,  having  medianly  in  front  a  fibrous  band,  the  lineu 
splendens,  and  on  each  side  another,  the  ligamentum  denficulatum, 
whose  outer  border  presents  about  twenty  serrations,  the  apices  of 
each  attached  to  inner  surface  of  dura  mater,  serving  to  support 
the  cord. 

Describe  the  fissures. 

They  are  the  anterior  and  posterior  median,  dividing  cord  into  two 
Mteral  halves,  joined  medianly  by  a  white  commissure ;  on  each 
side  of  anterior  fissure  is  a  series  of  foramina  for  the  exit  of  anterior 
roots  of  nerves;  this  line  of  openings  is  called  the  antero-lateral  fis- 
sure; tv/o  postero-lateral  fissures  run  parallel  to  posterior  median  fis- 
sure, giving  exit  to  posterior  roots ;  finally,  a  delicate  groove  on 
each  side  between  the  postero-lateral  and  posterior  median  fissures 
exists,  marking  oflf  the  posterior  pyramids. 

Name  the  columns  of  the  cord  marked  off  by  these  fissnres. 

On  each  side  the  anterior,  continuous  with  the  anterior  pyramid 
of  medulla  oblongata. 

The  lateral,  continuoi^s  with  lateral  tract  of  medulla  oblongata. 

The  posterior,  continuous  with  restiform  body  of  medulla  oblon- 
gata. 

The  posterior  median,  continuous  with  posterior  pyramid  of 
medulla  oblongata. 


{ 


I 


\  -. 
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What  is  the  Tsatricle  of  the  cord  1 

The  fatal  central  canal,  usaally  obliterated,  except  for  a  few 
lines  below  floor  of  fourth  ventricle  of  brain. 


The  Cranial  Nerves. 


BB  are  there  1 

;  twelve,  according  to  others. 


How  many  pairs  of  cranial  i 

Nine,  according  to  most  anatnn 

Sesoribe  each  of  the  following  nervei,  giving  their  nninber 
according  to  each  classification. 
.FjrjJ,  Olfactory"  (Fig.  80),  Derve  of  amell;  superficial  origin,  by 

one  root  from  middle  lobe,  two  from  anterior  liibo  (see  p.  191); 
deep  orijin,  gray  nucleus  in 
temporo-aphcnoidal  lobe,  cor- 
pus striatum,  and  gyrus  forni- 
catus;  r»rape8,  by  foramina  of 
cribriform  plate  of  ethmoid; 
dietrihiHon,  nasal  (Schneider- 
ian)  mucous  membrane;  may 
be  regarded  as  iobe  of 

Ssa»d»^J>ti 
Bight;  ikrp  origin,  from  optic 
tracts "',  wliich  arise  from 
optic  ihalami,  corpora  gdni- 
culata,  and  nates  of  corpora 
quadrigemina;  is  also  attached 
to  crus  cerebri  and  receives 
fibres  from  tuber  cinereum. 
laminacincrea.  and,  according 
1o  some  IhetKni'i  semicircB 
laris  and  gyrus  fornicatus!  in 
frout  of  tuber  cinereum  iies 
the  optic  (hiaam  or  commtt 
mire  formed  of  six  sets  of 
fibres,  viz.,  a  set  crossing  from  right  side  of  brain  to  left  eye  a 
second  pursuing  the  same  course  from  the  rppoaileside  decuseaiiag 

t,^\u.\ 'kvJ^  fl'w^al »t  j6 fix  - 


i-e  of* 


JPwWi^^Svwi   f(>^' 
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fibres;  a  third,  anterior,  conDecting  the  two  retin» — inter-rttinal 
fibre;  a,  fourth  and  fifth,  \&teT&\,  cerebro-retinal,  connecting  the 
hemisphere  of  one  side  with  retina  of  eye  of  same  Bide;  and  a 
sixth,  posterior — inter-cerebral — connecting  one  optic  tract  with  the 
Other;  diftribation,  retina. 

^XhicdiUi' Motor  oculi;  mperficial  origin,  inner  surface  of  crus 
cerebri  ;  deep  origin,  a  nucleus  for  each  in  floor  of  iter  e  lertio  ad 
quartum  ventricuium  ;  eieapen,  by  sphenoidal  fissure  ;  distribution, 
b)  all  eye  muacles  including  iris,  exoept  extern^  rectus  and 
superiorobliqiie.  ^  '' 

Fourth'^  (Fig-  80),  Patheticua,  motor,  superficial  oriffin,  outei  aide 
cniH  tettbri;  di-ep  origin,  floor  of  aqueduct  of  Sylvius;  exmjien 
through  apheuoidal  fissure;  dlxfribu/ioii  10  BUi)erior  oblique  of  eye. 

,  Fiu.  SI. 


"Fift.llT  fFjp.  80),  Trigeminus  or  Trifacial,  nerve  of  general  aensa- 
tinn,  motion,  and  tast*;  superficial  origin,  hj^xaotoi  and  a  sensory 
mot  from  side  of  pons  Varolii;  deep  origin,  sensory  root  from  upper 
expanded  posterior  gray  horns  of  medulla  at  junction  with  resti' 
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Xenth,  Pneumogastric^  (Fig*  80)  or  par  vagum  of  the  eighth 
nerve '^  both  motor  and  sensory;  superficial  origin ,  from  lateral 
tract  of  medulla  oblongata  behind  olivary  body  and  below  the 
glosso-pharyngeal ;  deep  origin,  gray  nucleus  lower  part  of  floor  of 
fourth  ventricle — the  motor  filaments  probably  come  from  spinal 
accessory  ;  escapes,  by  jugular  foramen  presenting  a  gangliform  en- 
largement, ganglion  of  the  root,  and  lower  another,  ganglion  of  the 
trunk ;  distribution,  to  organs  of  voice  and  respiration,  the  pharynx, 
oesophagus^  stomach,  and  heart ;  the  branches  are 

Auricular  j^(Xjyf^^^^^^^  Anterior  pulmonary, 

Pharyngeal,  ^  (^JU/^^^^  Posterior  pulmonary, 

Superior  laryngeal,  (Esophageal, 

Recurrent  laryngeal,  Gastric, 

Cervical  cardiac,  Hepaiic  (to  hepatic  sympathetic 

Thoracic  cardiac,  plexus). 

^Jl^Ulliiltbi  Spinal  accessoryxi  (Fig.  80),  or  third  division  of  the 
eighth  nerve,  a  motor  nerve;  superficial  origin,  lateral  tracts  of 
medulla  oblongata  below  roots  of  vagus,  and  from  same  part  of 
spinal  cord  as  low  as  sixth  cervical  vertebra ;  deep  origin,  gray 
matter  below  nucleus  of  vagus  and  anterior  horn  of  gray  matter 
of  cord;  it  sends  filaments  to  ganglion  of  root  of  vagus  and 
pharyngeal  and  superior  laryngeal  branches  of  same  nerve; 
escapes,  by  jugular  foramen,  the  spinal  portion  first  entering  skull 
through  foramen  magnus ;  distribution,  to  sterno-cleido-mastoid 
and  trapezius  muscles,  communicating  with  second,  third,  and 
fourth  cervical  nerves. 

TwgJItJt,  Hypoglossal*"  (Fig.  80).  or  ninth  nerve,  motor  nerve  of 
tongue ;  superficial  origin,  groove  between  pyramidal  and  olivary 
bodies  by  numerous  filaments ;  deep  origin,  special  nucleus  at 
lowest  point  of  fourth  ventricle;  escapes,  by  anterior  condyloid 
foramen;  distribution,  to  thyro-hyoid,  genio-hyoid,  stylo-glossus, 
hyo-glossus,  genio-hyo-glossus,  and  by  descendens  noni  to  sterno- 
hyoid, sterno-thyroid,  and  omo-hyoid  muscles;  it  communicates 
with  the  pneumogastric,  gustatory  of  fifth,  sympathetic,  and  first 
and  second  cey.vipaljneijes ;  its  branches  are 


ts  fmii,      A 


Descendens  fmii,      Muscular,       Thyro-hyoid,      Meningeal, 
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oblongata,  from  groove  between  olivary  and  restiform  bodies ;  deep 
origin,  from  nucleus  of  fasciculus  teres  in  floor  of  fourth  ventricle 
and  nucleus  of  motor  root  of  fifth  nerve ;  escapes,  by  internal  audi- 
tory meatus  to  aquaeductus  Fallopii,  and  thence  by  stylo-mastoid 
foramen ;  distribution,  to  muscles  already  mentioned ;  its  branches 
are  /-^  ^-vAm^  *  ^  L/ /v<|i;au<  ^  A- 

Tympanic,  f^^  I  Temporal, 

Chorda  tijmpaniS^       Temporo-facial    ^  Malar, 
Posterior  auricular,  (  Infra-orbital, 

HBuccal, 
Digastric,  Cervico-facial   A  Supra-maxillary, 

Stylo-hyoid,  ( Infra-m<ixillary. 

The  communications  of  the  facial  are 

With  auditory  nerve ;  with  MeckePs  ganglion  by  large  petrosal 
nerve ;  with  otic  ganglion  by  small  petrosal  nerve ;  with  sympa- 
thetic on  middle  meningeal  by  external  petrosal  nerve ;  with  pneu- 
mogastric,  glossopharyngeal,  carotid  plexus,  auricularis  magnus, 
auriculo-temporal  and  with  the  three  divisions  of  fifth  nerve. 

EighJtJj^rrt^uditory^i"  ^  (f'ig-  80),  or  portio  mollis  of  the  seventh 
nerve,  nerve  of  hearing ;  superficial  origin,  from  medulla  oblongata 
in  groove  between  olivary  and  restiform  bodies  at  lower  border  of 
pons;  deep  origin,  superior  vermiform  process  of  cerebellum, 
gray  substance  of  posterior  pyramid  and  restiform  body ;  escapes, 
by  internal  auditory  meatus;  distribution,  to  internal  ear;  its 
branches  are, 
Vestibular,  to  the  vestibule.       Cochlear,  to  the  cochlea  (see  p.  320). 

J&f^^|}j^j  fflosso-pharvngeal  ^"  »  (Fig.  80)  or  first  divsion  of  eighth 
nerve,  nerve  of  general  sensation  and  taste;  superficial  origin, 
medulla  oblongata  just  behind  olivary  body;  deep  origiii,  gray 
nucleus  at  lower  part  of  floor  of  fourth  ventricle;  escap&i,  at 
central  part  of  jugular  foramen,  after  which  it  presents  two  gan- 
gliform  enlargements,  the  jugular  and  petrous  ganglia;  distribu- 
tion, to  muscles  of  pharynx,  mucous  membrane  of  pharynx,  fauces, 
tonsil,  and  tongue,  and  the  middle  ear;  its  branches  are 

Tympanic  (Jacobson's),        Pharyngeal,  Tonsillar, 

Carofid,  Muscular,  Lingual, 


^  ''  '-^    '  '-'i,  o^-  xt 
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Describe  the  bracMal  plexus  with  its  branches. 

The  anterior  divisions  of  the  fifth  and  sixth,  with  a  branch  ot 
the  seventh  cervical  nerves  form  the  otUer  cord,  the  eighth  cervical 
and  first  dorsal  form  the  inner  cord,  a  branch  from  the  latter  and 
one  from  the  united  fifth  and  sixth  join  the  seventh  nerve  to  form 
the  posterior  cord;  this  is  the  usual,  but  not  invariable  arrangement; 
its  branches  are, 
I  i^^O*  Communicating,  above  clavicle  to  phrenic. 
^ jrV  I     Muscular,  to  longus  colli,  scaleni,  rhomboidei,  and  subclavius 

'Cr\  muscles. 
yf         J      Posterior,  or  long  thoracic  (external  respiratory  nerve  of  Bell), 
I  from  fifth,  sixth,  and  seventh  nerves,  to  serratus  magnus  muscle. 
I       Suprascapular,  from  outer  cord;   to  supra-  and  infra-spinatus 
I  muscles  and  shoulder-joint. 

^  Externa,!  anterior  and  internal  anterior  thoracic^  the  former /ro7» 
J.  ^if outer  cord,  the  latter /row  inner  cord ;  both  to  pectoral  muscles. 
^x^if^^   The  three  scapular y  the  upper /rom  communicating  branch  from 
?ji^        I  outer  to  posterior  cord,  the  other  two  from  posterior  cord ;  to  sub- 
/  scapular,  teres  major,  and  latissimus  dorsi  muscles.      . 
V     Circumflex,  from  posterior  cord  with  musculo-spirstfc  to  deltoid 
and  teres  minor  muscles,  the  shoulder-joint,  and  skin  of  lower 
deltoid  region. 

Afusculo-cutaneous  (externa^,  cutaneous),  from  outer  cord  and 
pierces  the  coraco-brachial/lnuscle;  to  coraco-brachial,  biceps, 
briichialis  arnticus  muscles,  elbaw-joint^  and  skin  of  outer  half  of 
front  of  forearm.  ^ 

Internal  cutaneous,  from  inner  cord  with  ulnar  and  inner  head  of 
median  ;  to  skin  over  biceps  and  that  of  inner  half  of  forearm  in 
front  and  behind. 

Lesser  internal  cutaneous  (nerve  of  Wrisberg),  from  inner  cord 
alone,  or  a  branch  from  this  joined  with  intercosto-humeral  (the 
lateral  cutaneous  branch  of  second  intercostal  nerve,  piercing  ex- 
ternal intercostal  muscle  to  supply  skin  of  upper  half  of  inside  of 
arm),  or,  again,  the  intercosto-humeral  may  entirely  replace  it ;  to 
skin  of  inner  side  of  arm. 

Median,  from  outer  and  inner  cords  by  two  roots  which  embrace 
the  axillary  artery  uniting  in  front  or  to  its  outer  side,  first  lying 
external  to  brachial  artery,  then  crossing  to  its  inner  side,  passing 
between  heads  of  pronator  radii  teres  muscle  to  run  between  deep 


>-v^. 
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and  superficial  flexor  of  fingers  to  within  two  inches  of  wrist, 
when  it  becomes  superficial ;  its  branches  are,.jr 

/^  Mmcular,  to  all  anterior  superficial  forearm  muscles  except  flexor 
carpi  ulnaris. 

Anterior  interosseous,  to  deep  forearm  muscles  except  inner  half 
of  flexor  profundus  digitorum. 

Palmar  cutaneous,  piercing  fascia  above  wrist ;  to  skin  of  palm 
to  radial  side.  ^ 

Muscular,  to  abductor,  opponens,  and  outer  head  of  flexor  brevis 
pollicis. 

Five  digitals^  supplying  both  sides  of  thumb,  index,  middle,  and 
radial  side  of  ring  fingers. 

Ulnar  J  from  inner  cord  runs  behind  inner  condyle,  thence  passing 
into  forearm  between  heads  of  flexor  carpi  ulnaris  to  run  some  dis- 
tance from  ulnar  artery  at  upper  third,  but  close  to  it  for  rest  of  its 
extent;  it  partially  supplies  elbow  and  wrist-joints,  both  sides  of 
little  and  ulnar  side  of  ring  finger  and  skin  of  forearm  and  hand; 
its  branches  are,  -• 
Articular, 

Muscular,  to  flexor  carpi  ulnaris,  inner  half  of  flexor  profundus 
^  ^digitorum,  the  little  finger  muscles,  the  interossei  and  lumbricals, 
palmaris  brevis,  adductor,  and  inner  head  oTflexor  brevis  pollicis. 
OutaneouSf  Superficial  palmar. 

Dorsal  cutaneous.  Deep  palmar  ( muscular) . 

\^  M^culo  spiral^  from  posterior  cord  and  branch  of  inner  cord, 
running  in  same- named  groove  with  superior  profunda  vessels  to 
divide  in  front  of  condyle  into  the  radial  and  posterior  interosseus; 
its  branches  are,*^ 

Hadial,  Muscular^ 

ChdaneouSy  Posterior  interosseous, 

Radialy  to  skin  of  ball  and  outer  side  of  thumb,  and  that  on  back 
of  index,  middle,  and  part  of  ring  fingers ; 
^  J     Posterior  interosseous,  supplying  wrist-joint  and  all  muscles  on 
^  /  back  of  forearm  except  anconeus,  supinator  longus,  and  extensor 
I   carpi  radialis  longior. 

I       Muscular,  to  triceps,  anconeus,  supinator  longus,  extensor  carpi 
\  radialis  longior,  and  brachialis  anticus. 

\     Cutaneous,  to  skin  of  lower,  outer,  and  back  part  of  arm,  forearm. 
and  hand. 
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Dorsal  Nerves. 

Describe  them. 

Twelve  in  number  on  each  side,  the  first  escapes  between  first 
and  second  dorsal  vertebrae,  the  last  between  the  last  dorsal  and 
first  lumbar;  they  divide  into  an  anterior  a.nd  posterior  division,  the 
latter  supplying  spine,  extensor  muscles  of  back  and  dorsal  integu- 
ment; the  former  (anterior)  are, 

e  The  intercostal  nerves,  each  connected  by  one  or  two  filaments 
with  the  adjacent  sympathetic  ganglia:  the  anterior  division  of 
the  first  nerve  aids  in  the  formation  of  the  brachial  plexus,  its  in- 
tercostal branch  is  small  and  gives  off  no  lateral  cutaneous  branch: 
the  lateral  branch  of  the  second  nerve  is  the  intercosto-humeral  (see 
p.  206) :  the  remaining  nerves  give  off  lateral  cutaneous  branches 
'  supplying  skin  of  front  of  thorax  and  abdomen,  while  they  give 
mttscular  branches  to  the  intercostal  and  abdominal  muscles. 

Describe  the  lumbar  nerves. 

The  posterior  branches  resemble  in  origin  and  arrangement  those 
of  the  dorsal  region,  while  their  anterior  branches  form  the  lumbar 
and  part  of  the  sacral  plexuses. 

Describe  the  lumbar  plexus  and  branches. 

It  is  formed  by  loops  of  communication  between  the  anterior 
divisions  of  the  four  upper  lumbar  nerves  iM-4ke"8Ti:bstimce  of  the 
imoiiA  UTlD^cIeT  thus, 
I  Thr  firet  atrva  girn  off, 

Ilio- hypogastric  J  to  skin  of  gluteal  and  hypogastric  regions. 

Ilio-inguinal,  to  internal  oblique  muscle  and  skin  of  scrotum 
(labium  in  female),  and  upper  inner  part  of  thigh,  and 
y  A  Wmmunicatiiig  loopj  to  aaftMwt^uibai  iici^e,  from  which  arises, 

in  conjunction  with  a  branch  from  the  third  nerve,  the 

Extenial  cutaneous,  to  skin  of  antero-external  and  posterior  sur- 
faces of  thigh :  from  the  second  nerve  and  loop  from  first  nerve 
comes,  the 

GenitO'Crurnly  to  cremaster  muscle  and  skin  of  front  of  upper  part 
of  thigh;  and  a 

Communicating  loop,  to  third  lumbar  nerve.     By  a  branch  of  the 
J  "mini  flifH  fourth  nerves  with  fibres  fi*om  the  second  is  formed  the 
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Obturator^  to  obturator  extemus  and  adductor  muscles,  hip-  and 
kuee-joints,  also  sometimes  to  skin  of  thigh  and  leg. 

The  accessory  obturator ^  either  from  obturator  or  formed  by  two 
filaments  from  third  and  fourth  nerves,  to  pectineus  muscle  and 
hip-joint. 

Cbmmunicating  loop,  between  third  and  fourth  nerves. 

Communicaiing  loop,  between  fourth  and  fifth  nerves. 

Anterior  crural,  from  third  and  fourth,  with  communicating 
branch  from  second  lumbar  nerve.  It  descends  beneath  Poupart's 
ligament  external  to  artery  between  the  psoas  and  iliacus  muscles 
after  emerging  from  former,  and  divides  into  an  anterior  and  pos- 
terior division :  its  branches  are,  within  the  pelvis,  ^ 

Muscular  to  iliacus  intern  us,  to  femoral  artery;  external  to  pelvis, 
ll  JA  A  */" '  cuddle  cutaneous,  ^^ 

^*  1  « Internal  cutaneous,       "  ^0<Artictdar  (hip  and  knee), 

y  Long  saphenous,  •     •  ^<lduscular,  jLAJdM^ 

It  supplies  all  the  anterior  thigh-muscles  except  tensor  ^BglnaB^ 
femoris,  and  skin  of  front  and  inner  side  of  thigh,  leg,  and  f66t. 


plexus.  <tM^'  ^  JQM?vfe  T^^  "^■ 

lumbo-sacral  cord  (the  anterior  division  of 


Describe  the  sacral 

It  is  formed  by  the  lumbo-sacral  cord  (th« 
fifth  nerve  with  a  branch  of  the  fourth),  and  anterior  divisions  of 
three  upper  sacral  nerves  and  part  of  that  of  fourth :  it  rests  upon 
the  anterior  surface  of  the  pyf  ifuruiis  niiucle,  giving  off  the 

Superior  glutcal,from  lumbo-sacral  cord  passing  out  through  great 
sacro-sci^c  foramen,  to  gluteus  medius  and  minimus  and  tensor 
vaginae  fem«ris  luiifi^. 

Muscular  branches,  to  pyriformis,  obturator  internus,  gemelli,  and 
quadratus  femoris. 

.-*- :^W»»  passes  out  of  pelvis  by  greater  sacro-sciatic  foramen  to 

reenter  it  by  lesser  sacro-sciatic  foramen :  its  branches  are. 

Inferior  hemorrhoidal.        Perineal,        Dorsal  of  penis. 

Muscular,  to  transversus  peronei,  accelerator  urinae,  erector  penis 
and  compressor  urethras  muscles:    the  preceding  branches  supply 
analogous  muscles  and  parts  in  female. 

Small  sciatic,  escai)es  by  greater  sacro-sciatic  foramen,  to  jkiu  mf " 
scrotum,  back  of  leg  and  thigh,  and  gluteus  maximus  musclctj  f^  p  ^£uJS 
^ .  .....jQ^md  wwA^fe,  is  a  continuation  of  lower  part  of  sacral  plexus, 

14 
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forming  the  largest  nerve  in  the  body.  Escaping  by  the  greater 
sacro-sciatic  foramen  below  pyriformis  muscle,  it  gives  off  these 
branches, 

Articular  (to  hip). 

Muscular,  to  biceps,  semi -tendinous,  semi -membranous  and 
adductor  magnus,  and  divides  into  the  internal  and  external  pop- 
liteal nerves. 

Give  the  branches  of  the  internal  popliteal  nerve. 

Articular  (to  knee). 

Muscular  to  gastrocnemius,  plantaris,  soleus,  and  popliteus. 

External  or  short  saphenous,  a  on tn nanus  hgftnch  communicating 
with   external    popliteal,  musculo-cutaneous,  and   small    ^ciatic       ,     f 
nerves.  ^-^-^     V-^  M.    ,     V"  Lr  x  /    .    ^  i^ 'A  -  ,   ■'  '»     V     "^  ^ 

Describe  the  posterior  tibi^^nerve. 

It  is  a  continuation  of  iutfaer,  ruip  down  middle  of  back  of  1^ 
beneath  the  calf  muscles  to  divide  between  the  inner  malleolus  and 
the  heel  into  the  internal  and  external  plantar:  its  branches  are, 

Muscular y  to  tibialis  posticus,  flexor  longus  digitorum  and  pollicis 
muscles. 

Plantar  cutaneous,  to  skin  of  heel  and  inner  side  of  sole  of  foot. 

Internal  plantar,  supplying  skin  of  sole,  tarsal,  and  metatarsal 
articulations,  the  two  inner  lumbricals,  abductor  pollicis,  and 
flexor  brevis  digitorum,  with  four  digital  branches  which  supply 
both  sides  of  first,  second,  and  third  toes  and  inner  half  of  fourth. 

External  plantar,  smaller  than  preceding,  supplying  flexor  acces- 
sorius,  abductor  minimi  digiti,  flexor  brevis  minimi  digiti,  all  the 
interossei,  two  outer  lumbricales,  adductor  pollicis,  transversus 
pedis  muscles,  and  skin  of  little  toe  and  adjoining  side  of  fourth 
toe. 

Describe  the  external  popliteal  nerve.  (  ^pv/zvo^-^^  • 

It  descends  obliquely  along  outer  side  of  popliteal  space  close  to 
tendon  of  biceps,  giving  off*, 

Two  articular  branches  to  knee;  cutaneous  branch^  to  skin  of 
postero-external  surface  of  leg,  and  a  branch,  the.  communicant 
peronei,  joining  external  saphenous  nerve :  it  divides  into  the 

Anterior  tibial,  about  one  inch  below  head  of  fibula,  giving  mus- 


r 
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cular  branches  to  tibialis  anticus,  extensor  longus  digitorum,  pero- 
neous  tertius,  extensor  proprius  pollicis,  and  extensor  brevia 
digitorum,  articular  to  tarsal  and  metatarsal  joints,  and  cutaneous 
to  skin  of  adjacent  sides  of  great  and  second  toes ; 

Musculo-ctUaneotiSj  giving  off  miiscular  branches,  to  peroneus 
longus  and  brevis,  and  cutaneoits,  to  skin  of  lower  part  of  leg,  and 
dorsum  of  foot  and  toes,  except  outer  side  of  little  and  adjoining 
sides  of  great  and  second  toes. 

/   Describe  the  sacral  and  coccygeal  nerves. 

They  are  ^ye  in  number,  their  long  roots  forming  the  cauda 
equina  in  the  spinal  canal ;  each  divides  into  an  anterior  (see  page 
209)  and  posterior  division,  the  latter  escaping  by  the  posterior 
sacral  foramina,  except  the  fifth,  which  emerges  between  sacrum 
and  coccyx,  and  supplies  multifidus  spinae  muscle  and  skin  of 
posterior  gluteal  region;  a  branch  goes  from  third  nerve  to  bladder; 
the  two  lower  nerves  join  with  coccygeal,  forming  loops,  which 
supply  skin  over  coccygeal  region  and  coccygeus,  levator,  and 
sphincteFani  muscles.  """^ 

The  Sympathetic  Nerve. 

What  is  the  sympathetic  nerve  or  system  ? 

It  consists  of  a  series  of  ganglia  with  intervening  commissural 
bands,  forming  two  cords  on  either  side  of  spinal  column  connected 
above  by  ganglion  of  Ribes  on  the  anterior  cerebral  communicating 
artery,  and  below  by  ganglion  impar,  in  front  of  coccyx ;  they  also 
communicate  with  the  spinal  system  of  nerves. 

Locate  and  briefly  describe  the  connections  of  the  cranial 
and  facial  ganglia. 

Ganglion  of  Blbes,  on  anterior  communicating  artery,  connected 
with  cavernous  and  carotid  plexuses. 

Carotid  ganglion  (Laumonier's)  on  under  surface  of  vessel. 
^^AAU-'^^^^-^^-Gasserian,  on  fifth  nerve  (infra). 
!U-^   ^^5^    Ciliary  or  ophthalmic,  in  orbit  (infra). 

^     \c  ^  " — -Spheno-palatine  (Meckel's),  in  spheno-maxillary  fossa  (infra)  Jt^UajLgA;OL-<U 
^^IJp^  ^^Otic  (Arnold's),  on  inner  side  of  inferior  maxillary  nerve  below 
3feiA^i^  foramen  ovale  (infra). 

/Ganglia  are  occasionally  found  on  middle  meningeal,  lingual, 
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temporal,  and  pharyngeal  arteries,  receiving  the  name  of  their  dis- 
coverer, as  Bidder,  Cloquet,  etCj^ 

Oanglion  of  BochdcUek  is  situated  at  point  of  junction  of  one  of  V,  5^  '\ 
the  nasal  branches  of  Meckel's  ganglion  and  anterior  dental  nerve.  \ 

Submaxillary  lies  above  deep  portion  of  submaxillary  gland 

Describe  the  ciliary  ganglion.  ~^^  ti        -^ 

Situated  in  the  orbit  between  the  optic  nerve  and  external  rectus 

muscle,  its  roots  are,  acrwory,  from  nasal  branch  of  ophthalmic  (fifth 

pair);    motor,  third    nerve;    sympathetic,  cavernous  plexus;    its 

branches  are, 
Short  ciliary  to  ciliary  muscle  and  iris. 

Describe  the  spheno-palatine  ganglion. 

Deeply  placed  in  spheno-maxillary  fossa,  its  roots  are,  sensory, 
from  superior  maxillary ;  motor,  facial,  through  Vidian ;  sympa- 
thetic, from  carotid  plexus;  its  branches  are, 
Ascending,  Middle  palatine,  Vidian, 

Anterior  palatine,  Superior  nasal.  Pharyngeal,  or 

Posterior  pakUine,  Naso-palaiine,  Pterygo-palatine. 

Describe  the  otic  ganglion. 

It  lies  immediately  beneath  foramen  ovale  on  the  inner  surface 
of  inferior  maxillary  nerve;  its  roots  are,  sensory,  from  auriculo- 
vteinuoral ;  motor,  internal  pterygoid  branch  of  inferior  maxillary, 
alscWfacial  and  glosso-pharyngeal  through  continuation  of  small 
pct^^sal  nerve;  sympathetic,  from  middle  meningeal  plexus;  its 
tetjpflles  supply  tensor  tympani  and  tensor  pal  at  i  muscles. 

Describe  the  submaxillary  ganglion. 

Situated  above  deep  portion  of  submaxillary  gland,  its  roots  are, 
sensory,  from  gustatory  branch  of  inferior  maxillary;  motor,  facial, 
through  chorda  tympani ;  sympathetic,  from  facial  plexus ;  its 
branches  go  to  mucous  membrane  of  mouth,  to  submaxillary  gland 
and  to  its  duct. 

Describe  the  petrosal  nerves. 

The  great  petrosal  (lar«^e  superficial  petrosal)  is  usually  described 
as  a  branch  of  the  sphcuo-palatiiie  ganglion  passing  through  the 
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Vidian  canal,  distributing  twigs  to  mucous  membrane  of  back  part 
of  nose,  septum,  and  end  of  Eustachian  t^be,  entering  skull  through 
foramen  lacerum  medium,  where  it  divid^  into  the 


petrosal,  which  enters  hiatus  Fallopii,  receives  a  twig  from  Jacob- 
son's  nerve,  and  teTiwinfttcs  in  the  geniculate  ganglion  of  facial 
nerve,  and  the  ujwuifi)il(fl!T^w^rfii^p5PrtwiBi?)  joining  the  carotid  plexus. 

/Sbei^  j»6&'<o«a^^awiiU  fitt^er^ial  petrosal)  connects  giaieflfRe* 
ganglion  of  seventh  nerve  with-etic'ganglion. 

External  petrosal  (external  superficial  petrosal)  passes  between 
geniculate  ganglion  of  seventh  nerve  to  middle  meningeal  plexus. 

More  correctly,  the  great  petrosal  and  carotid  branches  may  be 
said  to  form  the  Vidian  nerve,  which  runs  forward  through  the 
same  named  canal  to  join  the  spheno-palatirie  ganglion,  supplying 
it  with  motor  and  sympathetic  fibres.  According  to  this  descrij)- 
tion,  the  twigs  said  to  be  given  off  by  the  Vidian  nerve  to  the  nasal 
mucous  membrane  must  be  considered  branches  of  the  ganglion 
running  back  in  the  same  sheath. 

Describe  the  cervicaLganglia. 

There  are  three  on  either  side,  viz.,  the 

Superior  cervfml  ganglion.  It  is  placed  opposite  second  and 
third  cervical  vertebrae  behind  carotid  sheath,  and  gives  off  a 

Superior  branchy  to  internal  carotid  artery,  forming  by  its  division 
the  ^iiY^^Tiniifl  piny  ^^°  and  CSnretnTpTe^us  (with  its  subdivisions) ; 

Descending  branch,  connecting  superior  with  middle  ganglion ; 

External  branches  to  cranial  and  spinal  nerves,  and  anterior 
branches  forming  plexuses  on  external  carotid  and  its  branches; 

Pharyngeal,  forming  with  branches  from  pneumogastric,  glosso- 
pharyngeal, and  external  laryngeal  nerves,  the  j  h nrr^tnff f af  jp/mnw  | 

Laryngeal,  uniting  with  superior  laryngeal  nerve  and  its 
branches ; 

Supeaci^  ,eaxdiae.f^on  n ected  with  other  branches  of  sympathetic, 
and  with  some  of  pneumogastric,  passes  to  back  of  aorta,  the  right 
joining  the  deep,  and  the  left  (usually)  the  superficial  un^taa:  ptejwig. 
,.  ifff fiifermilffl/ 0(iBif '"'''"  is  placed  opposite  fifth  cervical  vertebra ; 
by  its 

Superior  and  inferior  branches  it  communicates  respectively  with 
superior  and  inferior  cervical  ganglia;  the  ^ar^enw/ filaments  join 
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fifth  and  sixth  spinal  nerves,  the  internal  are  the  thyroid  to  inferior 
thyroid  artery  and  gland,  and  the  middle  or  gretdr  ^ofdiac  nerve, 
communicating  with  other  sympathetic  branches  and  recurrent 
laryngeal,  to  terminate  in  the  deep  cardiac  plexus, 
i-  iiijjft^'  B&^ieal  ganglion  is  placed  between  base  of  transverse 
process  of  seventh  cervical  vertebra  and  neck  of  first  rib  on  inner 
side  of  superior  intercostal  artery ;  its  superior  and  inferior  brancJies 
connect  it  respectively  with  middle  cervical,  and  first  thoracic 
ganglia ;  the  external  branches  join  the  spinal  nerves,  others  form 
a  j)lexus  or  vertebral  artery ;  its  chief  branch  is  the 

Infeiii/r'  MPiJMi#4Mnw^,€dmmunicating  with  recurrent  laryngeal 
and  middle  cardiac  nerves,  terminating  in  the  deep  cardiac  plexus. 

What  is  the  carotid  plexns  ? 

It  is  a  plexus  situated  on  the  outer  side  of  the  internal  carotid  u  yO. 
artery  communicating  with  the  G^^^aerian   and  spheip'^latine  Q 
ganglia,  thet^istJ^'flBrve,  and  tym^^jMt!  branch  of  glosso-pharyn- 
geal ;  it  supplies  the  carotid  artery  and  dura  mater 

What  is  the  cavernons  plexns  ? 

It  is  one  situated  below  and  internal  to  that  part  of  the  internal 
carotid  artery  running  alongside  of  the  sella  turcica,  in  the 
cavernous  sinus;  it  communicates  with  tjjkd,  fpiirth,  fifth,  and 
si;^^  nerves,  and  ophth al mie- ganglion,  and  supplying  carotid,  it, 
with  the  carotid  plexus,  forms  plexuses  embracing  the  cerebral 
and  ophthalmic  arteries. 

What  are  the  otlier  ganglia  of  the  sympathetic  system  ? 

Usually  twelve  thoracic,  four  lumbar,  four  or  five  sacral,  one 
coccygeal  (gnngliou  impar),  and  numerous  ganglia  connected 
with  the  various  viscera,  whence  j)lexuses  are  formed  named  from 
their  locality,  or  Bhe  organ. 

What  are  the  branches  of  the  thoracic  portion  ? 

Communicating,  with  one  another  and  the  dorsal  spinous  nerves, 
filaments  to  aorta  and  its  divisions  and  to  posterior  pulmonary 
plexus,  and 

The  Great  Splanchnic  nerve,  formed  by  internal  branches  from 
thoracic  ganglia  between  sixth  and  tenth,  with  filaments  from 
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upper  six;  it  perforates  crus  of  diaphragm  to  terminate  iu  j^dm* 
lunar  ganglion,  sending  branches  to  renal  plexus  and  suprarenal 
capsule. 

The  Lesser  Splanchnic,  springing  from  tenth  and  eleventh  ganglia 
and  cord  between  and  communicating  with  great  splanchnic,  it 
pierces  diaphragm  with  preceding,  to  join  the  coeliac  plexus. 

Smallest,  or  ReruU  Splanchnic^  arises  from  last  ganglion,  occasion- 
ally communicates  with  preceding,  pierces  diaphragm,  and  termi- 
nates in  renal  and  lower  part  of  coeliac  plexus. 

Describe  the  solar  plexns. 

It  supplies  all  the  abdominal  viscera,  consisting  of  a  network  of 
nerves  and  ganglia  lying  in  front  of  the  aorta  and  crura  of  dia- 
phragm, surrounding  the  coeliac  axis  and  root  of  the  superior 
mesenteric  artery,  extending  below  to  the  pancreas,  laterally  to  the 
suprarenal  capsules.  The  great  aud  part  of  lesser  splanchnic/.  „^  . 
nerves  of  both  sides  and  termination  of  the  right  pueumogastric  v 
form  this  plexus,  in  conjunction  with  the  two  semilunar  ganglia,  '  "^ 
these  latter  being  large,  irregular  gangliform  masses,  composed  of 
smaller  ganglia  with  interspaces  between,  placed  by  side  of  coeliac 
axis  and  superior  mesenteric  artery,  close  to  suprarenal  capsules, 
that  on  the  right  lying  beneath  the  vena  cava.  From  this  are 
derived  the  following  plexuses  accompanying  the  same-named 
arteries  to  the  various  organs : 

Phrenic,  or  diaphragmatic,  Suprarenal, 

Cxliac,  Renal, 

Gastric,  Superior  myenteric, 

Hepatic,  Spermatic, 

Splenic,  Aoi^,  Inferior  myenteric. 

Name  some  of  the  more  important. 

Tympanic  (see  p.  316). 

Qreai,  or  deep,  cardiac  is  placed  iirftTmt"9HiM^m«a^M»«£ii;jyshea, 
and  above  that  of  pulmonary  artery,  buhiud  amthBuaaek,  and  is 
formed  by  all  sympathetic  cardiac  nerves  (except  left  superior),  and^ 
cardiac  branches  of  recurrent  laryngeal  and  pueumogastric  (excep) 
left  superior  cardiac  and  left  inferior  cardiac  of  pneujiu)gastric).. 

Superficial  cardiac  lies  bwig^th  nnrtio  ftroh  in 


^a»*w 
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monary  artery,  and  is  formed  by  left  superior  cardiac,  left  inferior 
cardiac  of  pneumogastric,  and  branches  from  deep  cardiac  plexus. 

Cbronary,  the  posterior,  chiefly  from  deep,  the  anterior  from 
superficial  cardiac  plexus.   QJ^x>^^>^JJ|/tA.>*^^>uy^.I^  /V.^  /,  ,  CUVv>  .  a\  v. 

Aortic,  on  sides  and  front  of  vessel  between  roots  of  superior 
and  inferior  mesenteric  arteries. 

JBypogcKtric,  lying  in  front  of  sacrum,  between  common  iliac 
arteries,  it  supplies  the  pelvic  viscera,  and  is  formed  by  filaments 
from  aortic  plexus,  and  from  lumbar  and  first  two  sacral  ganglia, 
contains  no  ganglia,  and  djyjdes  into  two  lateral  portions,  forming 
the  inferior  hypogastric  or  pakdo^lexuses. 

Inferior  hypogastric  plexuses.  These  lie  upon  nujxfiidn  nf  rnntnm 
and  Mfflddar  (rectum,  vagina,  and  bladder,  in  females),  and  each  is 
formed  by  a  continuation  of  the  hypogastric  plexus  and  branches 
from  second,  third,  and  fourth  sacral  nerves,  and  a  few  filaments 
from  sacral  ganglia ;  the  branches  accompany  those  of  internal 
iliac  artery,  and  are  distributed  to  all  the  pelvic  viscera ;  their 
branches  are 

Inferior  hemorrhoidal  plexus. 

Vesical  plexus.  Vaginal  plexus. 

Small  and  large 
Prostatic  plexus    )■    c<ivernous  nerves  Uterine  nerves, 

to  penis. 


\  -^ 
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VISCERAL  ANATOMY. 

The  Digestive  Organs. 

What  is  a  viscns  ? 

Any  of  the  internal  organs  with  their  appendages,  contained 
within  the  cranial,  thoracic,  or  abdominal  cavities. 

Of  what  does  the  digestive  apparatus  consist? 

Of  the  alimentary  canal,  a  musculo- membranous  tube,  lined 
with  mucous  membrane,  about  thirty  feet  long,  and  extending 
from  the  mouth  to  the  anus,  and  certain  accessory  organs. 
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Name  the  subdivisions  of  the  alimentary  canal. 

Mouth,  pharynx,  oesophagus,  stomach,  small  intestine  (duode- 
num, jejunum,  ilium),  large  intestine  (caecum,  colon,  rectum). 

What  are  the  accessory  organs  ? 

The  teeth,  salivary  glands  (parotid,  submaxillary,  sublingual), 
liver,  pancreas,  and  spleen. 

The  Teeth. 

What  is  their  function  ? 

To  reduce  the  food  to  fragments,  thus  enabling  the  digestive 
fluids  to  act  to  best  advantage. 

Into  what  classes  are  they  divided  ? 

Into 

Temporary,  or  milk  teeth,  ten  in  each  jaw,  viz.,  four  incisors,  two 
canines,  and  four  molars ; 

Permanent  teeth,  sixteen  in  each  jaw,  viz.,  four  incisors,  two 
canines,  four  bicuspids  or  premolars,  six  molars. 

Of  what  parts  does  every  tooth  consist  ? 

Of  a 

Grown  or  body  (Fig.  82),  that  part  projecting  above  the  gum. 

Neckj  the  constricted  portion  between  crown  and  fang. 

^Fang,  or  root,  that  part  occupying  the  alveolus,  held  there  by 
the  periodontium  (periosteum),  lining  the  socket ;  in  addition,  the 
teeth  are  steadied  by  the  gums,  composed  of  dense  fibrous  tissue 
covered  with  mucous  membrane. 

^Pulp-cavity^  an  interior  cavity  filled  with  the  tooth-pulp,  a 
vascular  connective  tissue  with  numerous  nerves,  both  arteries  and 
nerves  reaching  the  pulp  by  a  canal  opening  at  apex  of  fang. 

Describe  the  characteristics  of  each  of  the  four  varieties  of 
teeth. 

Incisor  or  cutting  teeth.  The  crown  is  wedg^-shaped,  convex  in 
front,  bevelled  and  slightly  concave  behind ;  the  fang  Is  single, 
long,  conical,  and  transversely  llattened. 
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Oaniaes.  Crown  is  Urge,-UOflicar,  convex  in  front,  •< 
Inrnl  tifnthnr  tfcth ;  fang  long,  conical,  compreased  laterally ; 
upper  pair  are  called  in  common  parlance  "tye'teeth."  the  lower 
"  stemadFlBBtli." 

Bieu^ide.  Grown  has  two-^t^ecttfig-««aps,  fang  generally  is 
WBgl^  laterally  grooved  with  bifid  ■■pos;  they  are  also  called  ;>re- 
timUtTS. 

Molar  (grinders).  Crown  nearly  ■cubieftl,  with  foui_ciiapB  in 
upper,  and  ftfe  iu'  t(JWW"9lolara ;  ■firngg,  usually-thcee  for  firat  two 
Opper,  and  Hnrfor  first  two  lower  molurs ;  the  third  molar  is  called 
the  "wisdom  tooth"  (den*  aapientia),  from 
its  late  appearance,  and  usually  has  but  one 
fang  with  groove-*  indicatin^r  a  tendency  to 
formation  of  three  fangs  in  upper,  two  in 
lower  jaw. 

The  III  mm/  tmnjiiinrry  ninjiy  in  the  largest 
milk  tooth,  and  is  succeed^  by  the  seuiJiid' 
p*^rfnftnp"^  hirunrid 

Describe  the  struotnre  of  a  tooth. 
Each  is  formed  chiefly  of 
Dentine,  or  ivori^,  composed  of  minute, 
wavy,  branching  tubes,  called  dental  fa/iidi, 
embedded  in  ahard,  homogeneous  substance, 
tiie  iiUertabulaT  Imae.  The  tuhulea  are 
about  ^^'ooth  of  an  inch  in  diameter,  divid- 
ing dichotomously,  giving  the  wavy  appear- 
ance of  the  cut  surface,  and  open  into  the  pulp  cavity.  Chemically 
dentine  consista  of  twenty-eight  parts  of  animal,  and  seventy-two 
of  earthy  matter. 

Enamel'*  forms  a  thin  crust  over  crown,  is  the  densest  of  all 
animal  tissues,  containing  only  3.5  per  cent,  of  animal  matter,  and 
ia  composed  of  minute  parallel  hexagonal  rods,  about  s;'a;;th  of  an 
inch  iu  diameter,  pursuing  a  wavy  course. 

Oemtni,  or  crusla  petrona ',  is  a  layer  of  true  bone  commencing  at 
the  neck  and  becoming  thicker  toward  apex  of  fang, 

Palp,6l\iag  the  pulp-cavity',  consisting  of  soft,  very  vascular 
connective  tissue,  with  numerous  nerves  and  cells,  the  latter  being 
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of  two  IcindA,  columnar,  called  odonfobltuU — arraoged  in  a  layer 
Uning  pulp-cavitj — and  fuaiibrm  cells  wedged  in  between  thew 
or  permeating  the  pulp,  both  having  fine  processeH,  said  to  be  pro- 
longed into  the  deotiaal  tubules. 

Wlience  do  the  teeth  obtain  their  blood  and  nerve  BopplyT 
From  the  alveolar  and  infraorbital  branches  of  internal  maxil- 
lary, and  from  inferior  dental  artery  ;  the  nerves  come  from  the 
anterior  and  posterior  dental  branches  of  the  superior  maxlHarj, 
and  from  the  inferior  maxillary  division  of  the  fifth  nerve 

When  do  the  temporary  teeth  appear  t 

The  time  is  variable,  but,  according  to  the  latest  authority,  they 
erupt  as  follows,  expressed  in  moatki : 
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The  order  of  their  appearance  ia  first,  lower  central  incisors; 
then  upper  central  incitiorH,  closely  followed  by  laterals;  then 
lower  laterals ;  nextupperanterior  molars  followed  by  lower;  then 
upper  canines  followed  by  lower;  finally,  lower  back  molars,  fol- 
lowed by  upper, 

DeBcribe  the  order  of  appearance  of  the  permanent  teeth. 

The  first  to  appear  are  fiist  molars  at  end  of  sixth  year,  the 
lower  teeth  usually  preceding  the  upper ;  thus,  expressed  in  i/iarn, 


these 

r 

"i" 

T'.^ 

'H 

\ 

5    , 

%.    i 

1 

1 

1 

I'l 

1 

j 

1    1 

j    1 

j!: 

1 

1 

i 

1 

UpiBr 

63^    10 

• 

lul' 

',    ', 

1-12    » 

..]« 

..;« 

- 

l~l 

.^1'.'  r^^TT" 


220  ESSENTIALS    OF    HUMAN    ANATOMY. 

Describe  the  development  of  the  teeth. 

About  the  seveath. festal  week  appears  a  depression  in  each  jaw^ 
the  2iri7nUive  deatal groove,  from  the  bottom  of  which  is  developed 
a  ridge  which,  atrophying  at  intervals,  leaves  a  row  of  projecting 
papillffi!,'con tain i ng  odgniMasts,  which  become  capped  with  efMlk^ 
lial  masses  developed  from  the  margins  and  sides  of  the  groove, 
the  enatmt  ar^mi.  Now  the  groove  becomes  converted  into  folli- 
cles, each  containing  a  papilla,  by  contraction  and  projection  of  its 
margins  and  the  ingrowth  of  membranous  septse. 

About  the  thirteenth  week  the  papillae  grow  rapidly,  the  follicles 
deepen  and  become  closed  in  by  the  coalescence  of  from  two  to 
five  small  membranous  outgrowths  springing  from  their  margins, 
called  opercula.  The  lips  of  the  dental  groove  advance  and  fuse, 
completing  the  saccular  stage  about  the  end  of  the  fifteenth  week. 
The  more  superficial  portion  of  the  groove  remains  open,  leaving 
the  secondary  dental  groove,  in  which  ten  lunated  depressions  appear 
behind  each  of  the  sacs  of  the  milk  teeth,  for  the  ten  anterior 
permanent  teeth;  the  secondary  groove  closes  in  like  the  primary 
one,  the  follicles  becoming  cavities  of  reserve,  into  which  papillse 
grow  to  be  closed  in  as  for  the  temporary  teeth ;  the  remaining 
teeth  arise  from  successive  expansions  backward  of  the  primitive 
dental  groove.  The  dentine  forms  from  without  inward  capped 
with  enamel,  and  by  the  gradual  growth  of  the  fang  the  crown 
produces  absorption  by  pressure  upon  the  overlying  bone  and 
mucous  membrane,  when  eruption  occurs;  the  cementum  is  formed 
by  the  periodontal  membrane  last  of  all,  increasing  up  to  old  age. 

The  Mouth. 

What  is  the  mouth? 

It  is  an  ovoid  cavity  in  which  food  is  masticated,  bounded  by 
lips  in  front,  by  cheeks  and  alveolar  processes  of  both  jaws  with 
their  contained  teeth  at  sides,  by  hard  and  soft  palate  above,  by 
tongue  and  floor  of  mouth  below,  and  terminates  at  the  anterior 
pillars  of  the  fauces  where  it  opens  into  pharynx  by  fauces,  and  is 
lined  by  mucous  membrane  covered  by  »caly  strati  find  epithylium 
containing  numerous  rnpQmrane  gland^i,  continuous  with  external 
skin ;  it  presents  for  examination 
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The  hard  palate^  formed  by  palatal  processes  of  superior  maxil- 
lary and  palate  bones  covered  by  the  intimately  adherent  peri- 
osteum and  mucous  membrane. 

Soft  palate,  consisting  of  a  fbM'of  mucous  membrane  depending 
from  posterior  border  of  hard  palate,  eiwleMng' mweettkur  tissue, 
an  ft]99i!tetiro8is,  adenoid" tissue,  mu«efn  glands,  etc. ;  the  muscles 
on  each  side  being  the  levator  and  tensor  palati,  palato-glossus, 
palato-pharyngeus,  and  azygos  uvulae — the  latter  with  fellow 
forming  the  median  projecting  conical  uvula, 

AfU^i&r  and  pw^rivtr  pillars  of  the  fauces,  the  former  contain- 
ing within  a  fold  of  mucous  membrane  the  palato-glossus  muscle 
on  each  side,  arching  downward  and  forward  from  palate  to  base 
of  tongue ;  the  latter,  the  palato-phiMryagei  muscles,  passing  back- 
ward and  downward  to  sides  of  pharynx. 

IsthmvLS  faucium,  bounded  by  pillars  of  fauces,  base  of  tongue, 
and  free  margin  of  soft  palate. 

Tonsils^  (Fig.  83),  situated  between  anterior  and  posterior  pillars 
on  each  side,  consisting  of  glandular  tissue  containing  twelve  t'> 
fifteen  openings  leading  into  crypts  lined  with  muoouo  membrane, 
external  to  which  is  a  layer  of  closed  capsules  analogous  to  those 
of  Peyer's  glands ;  the  tonsil  is  only  separated  from  the  inieiual 
«aco4id  artery  by  superior  constrictor  muscle. 

Openings  of  ducts  oflSjfieno,  opposite ^cond  upper  molar /ooth  on 
each  side,  delivering  the  secretion  of  pkrotid  glands. 

Openings  of  ducts  of  Wharton,  one  on  either  side  of  frsenum  of 
tongue,  delivering  secretion  of  submaxillary  glands. 

Openings  of  ducts  of  sublingual  gland  [ducts  of  Bivinus),  from 
eight  to  twenty  in  number,  they  open  on  an  elevated  crest  of  mucous 
membrane  on  each  side  of  frsenum  linguae,  one  or  more  joining  in 
a  tube  ope»M^nto  Whailiftfi^P  duct  called  the  dv^t  of  Bartholine, 

What  are  the  salivary  glands  ? 

Three  compound  racemose  glands  on  each  side.  The  parotid, 
the  largest,  lies  below  and  in  front  of  ear  between  zygoma  above, 
mastoid  behind,  and  ramus  of  jaw  in  front — its  dud  is  Stenson's; 
the  submaxillary  lies  below  jaw  in  anterior  part  of  submaxillary 
triangle — its  duct  is  Wharton^ s ;  the  sublingual  lies  beneath  mucous 
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membrane  of  floor  of  mouth  against  jaw,  close  to  symphyHiB — its 
ductB  are  those  of  Rlvinui. 
Describe  the  tonf  ne. 

Its  base  is  attached  to  hyoid  bone  by  muscles,  to  (yiglftftia  3y 
the  two  hrtawJ  and  one  ntadiaal^-filBMe  epigteWidean    fold    of 


niiicriiiB  membrane,  and  to  soft  palate  by  anterior  ])illftr»;  its  tip, 
sides,  dursuui,  atid  part  of  und«r  Hurl'ace  are  free;  a  median  rapb4 
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and  fibrous  septum  divide  the  organ  into  halves ;  its  mucous  mem- 
brane reflected  over  floor  of  mouth  to  gums  forms  in  front  an  an- 
tero-posterior  fold,  the  frcenum  linguoe ;  the  tongue  is  formed  by 
certain  intrinsic  muscular  fibres  ^  viz.,  those  of  lingualis,  and  by  ex- 
trinsic muscles,  the  stylo-glossus,  hyo-glossus,  genio-hyo-glossus, 
and  palato-glossus  (see  p.  121).  The  mucous  membrane  of  tongue 
presents  the 

Oircumvallatepapillce,  nvimhev'ing  eight  to  ten,  arranged  on  back 
part  of  dorsum  in  two  lines  converging  behind  like  a  letterTT* 
presenting  at  their  junction  a  deep  mmtotia  faWie^f '^^^Jb)*ainmi 
caoumK 

Fungiform  papillc^,  scattered  over  dorsum,  but  chiefly  found  at 
sides  and  apex. 

Filiform papillcB^ ,  with  secondary  papillae  projecting  from  apices, 
arranged  in  lines,  cover  the  anterior  two-thirds  of  dorsum  of 
tongue. 

Racemose  glands^,  situated  along  sides  beneath  tip,  but  chiefly 
over  posterior  third  of  dorsum.   ^  ^.^ujL>t'-^rw-*y2-^ 

Lymphoid  tissue,  collected  into  masses  or  foa&cles,  some  resem- 
bling crypts  of  "tonsil. 

Describe  the  blood  snpply. 
This  is  from, 

C  Dorsaiis  lingucB,     Facial,  by  submental  branch  anas- 
Lingual  <  Sublingual^  tomosing  with  sublingual. 

(  Ranine, 
Ascending  pharyngeal,  •  n  . 

Describe  the  nerve  snpply.  •  ^ 

The  gttgtytory  branch  of-ftftfe  is  distributed  to  'papillai  at  front 
and  sides,  wnich  endows  these  parts  with  g^Tprnl  i?"^'?'Viyty ;  and 
also  by  its  connection  with  the  chondft'iymj^ii  becomes  the  nerve 
of-taste. 

Lingual  branch  of  the  glosso-pharyngeal,  supplying  mucous  mem- 
brane of  base  and  sides  and  ciroumTallafco  papilla ;  it  is  the  nerve 
of  taste  for  these  parts. 

Hj^pogkaml,  to  muscles ;  the  motor  nerve. 

Superior  laryngecd,  sends  a  few  filaments  to  base  from  its  internal 
branch. 
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What  two  anatomical  points  of  surgical  interest  does  the 
palate  present  in  the  neighborhood  of  the  last  molar 
tooth  ? 

Just  behind  this  tooth  the  hamular  process  and  internal  pterygoid 
plate  can  be  felt,  the  point  for  division  of  tensor  palati  aponeurosis 
in  the  operation  for  cleft  palate,  and  in  front  of  this  to  inner  side 
of  last  molar  tooth  is  the  posterior  palatine  artery  as  it  emerges  from 
the  canal,  sometimes  requiring  plugging  after  a  cleft-palate 
operation. 

The  Pharynx. 

What  is  the  pharynx  ? 

\  rnnirnlnrnnrTnlifiilPftiftV""^""  sac,  about  hm'mxH'ix hatf  taehes 
long,  extending  from  under  surface  of  base  of  skull  to  a  point  cor- 
responding  to  the  uniociid  uaitilu^t  in  front,  and  the  mth  epryreal 
vertebra  behind.  It  is  widest  opposite  cornua  of  hyoid  bone, 
narrowest  below,  where  it  terminat^jl'^in  the  «oophagus;  it  is 
bounded  above  by  basilar  process  of  occiput,  is  connected  posteri- 
orly with  the  cervical  vertebrae  and  longus  colli  and  recti  capitis 
antici  muscles ;  anteriorly  it  is  incomplete,  opening  into  the  mouth, 
being  attached  to  internal  pterygoid  process,  ptefygo-Tuuxillary  *^ 
ligoment,  lower  jaw,  tongue,  hyoid  bone  and  larynx ;  laterally,  it  is 
attached  to  styloid  processes  and  muscles  arising  from  them,  while 
the  common  and  internal  carotid  arteries,  the  internal  jugular  veins, 
and  eighth,  ninth,  and  sympathetic  nerves  here  lie  in  contact 
with  it. 

How  many  openings  communicate  with  it  ? 

Seven :  the  two  posterior  nares,  two  Eustachian  tubes,  mouth, 
larynx,  and  oesophagus. 

Of  how  many  coats  does  it  consist  ? 

Thfee ;  an  internal  mmMim,  continuous  with  lining  of  mouth,  et<;., 
covered  with  ciliated-epithelium  down  to  the  level  of  floor  of 
nares,  below  by  squamous  epithelium,  containing  racemose  glands 
most  plentiful  around  orifices  of  Eustachian  tubes,  and  much 
lymphoid  tissue  surrounding  crypto  like  those  of  tonsil ;  a  middle 
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Mt  {pharyageai aponeuroms),  tbict  above,  where  the  inus- 
culur  fibres  are  wanting ;  and  aa  wrtwnftt-wiijiijuiui'  iMi»*  composetl 
of  th.e  superior,  middle,  and  inferior  constrictora,  Btylo-pharyngeua, 
aod  pal&to-pharyDgeus  muscles. 

Describe  the  pharynf  eal  muscles 

Inferior  constrictoi*    artgm  aide  of  cricoid  and  thyroid  cartilages 
itaertwfi  posterior  median  raphS    aotion  constncla  pharynic  during 
swallowing     nerve-i  pharyngeal  plexus 
glosso  pharyngeal    external    laryngeal  '" 

recurrent  laryngeal 

Kiddle  constrictor'  origin  greater  and 
leaser  cornua  of  h\oid  bone  and  stylo 
hyoid  ligament  vaerlion  posterior 
median  rap h£  arboit  same  as  supcrnr 
constrictor  ntrve»  glosso  pharyngeal 
pharyngeal  plexus 

Superior eonsfrietor"  ongin  lowerthird 
of  margin  of  internal  pterygoid  plate 
and  hamular  process  coptiguous  surface 
of  palate  bone  reflected  tendon  of  tensor 
palati  muscle,  pterygo  ■maxillary  liga- 
ment, alveolar  process  above  posterior 
end  of  mylo-byoid  ridge  and  side  of 
tongue ;  insertion,  posterior  median  raph^ 
and  pharyngeal  spine  of  occipital  bone;  action,  t 
constrictors;  nerve»,  glosso-pharyngeal  plexus. 

St/lo-pharyngeu^:  origin,  inner  side  of  haae  of  styloid  process ; 
itaertkm,  blends  with  constrictor  muscles,  and  is  also  inserted  into 
the  posterior  border  of  thyroid  cartilage ;  aclion,  draws  sides  of 
pharynx  upward  and  outward;  nerve-i,  glosso-pharyngeal,  pharyn- 
geal plexus,  the  former  running  on  outer  aide,  and  crossing  muscle 
to  reach  tongue. 

What  \9  the  pharyngeal  tonsil  1 

A  considerable  mass  of  lymphoid  tissue  extending  across  back 
of  pharynx,  betireen  the  orifice*  of  the  Eostacfaian  tubes. 


•.  as  other 
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What  arteries  supply  the  phar3riix  ? 

Superior  thyroid,  Ptery go-palatine,. 

Ascending  pharyngeal,  Descending  palatine,  to 

epiglottis,  etc. 

What  are  its  nerves  ? 

Branches  from  pharyngeal  plexus,  formed  by  pharyngeal 
branches  of  >gi«Q(Bb^pharyngeal,  pneumogastric,  superior- laryngeal, 
and  sympathetic  nerves. 

The  CEsophagus. 

Describe  it. 

It  is  a  muscular  canal,  about  tHue* -m^beBi  long,  joining  the 
pharynx  and  the  stomach,  commencing  at  lower  border  of  cricoid 
cartilage,  passing  through  the  oesophageal  opening  of  the  dia- 
phragm, to  terminate  at  cardiac  orifice  of  the  stomach,  opposite 
the  ninth  dorsal  vertebra ;  in  the  neck  it  lies  between  trachea  and 
spinal  column  and  longus  colli  muscle,  at  lower  part  inclining  to 
the  left,  having  on  either  side  the  eommon  carotid  artery,  with 
lateral  lobes  of  thyroid -gland — the  ificunoai  laryngeal  nerves 
ascend  bi^iwoon  it  and  traehea ;  in  the  thorax,  while  a  little  to  the 
left  at  first,  after  passing  behind  aortic  arch,  it  runs  to  right  of  the 
vessel,  to  pass  in  front  and  to  the  left  again  before  piercing  the 
diaphragm. 

What  coats  has  it  ? 

It  has  three :  an  internal  mucous,  when  empty  thrown  into  longi- 
tudinal folds,  containing  numerous  TaCem5gergtaTids,  its  surface  is 
studded  with  small  papillae,  and  it  is  covered  by  a  thick  layer  of 
squamous  epithelium;  a  middle  cellular,  loosely  connecting  the 
mucous  and  the  succeeding  coat ;  a  muscular,  composed  of  an  ex- 
ternal longitudinal  and  internal  circular  layer,  the  fibres  above  con- 
sisting chiefly  of  the  striated,  but  below  almost  entirely  of  the 
unstriped  involuntary  variety. 

Name  its  arteries  and  nerves. 

Arteries,  chiefly  from  thoracic  aorta. 
Veins,  are  drained  by  vena  azygosH»iaor. 


THE    STOMACH.  227 

Nerves,  from  oesophageal  plexus,  formed  by  pneumogastrics  with 
some  sympathetic  filaments. 

The  Stomach. 

Describe  it. 

The  stomach  is  irregularly  conical,  curved  upon  itself,  present- 
ing a  round  base  turned  to  left  side.  Moderately  distended,  it 
measures  about  twelve  inches  in  its  longest,  and  fcia  Anskcs  in  its 
vertical  diameter.  It  lies  in  left  hypochondriac,  epigastric,  and 
part  of  right  hypochondriac  regions,  immediately  behind  anterior 
wall  of  abdomen  below  the  liver  and  diaphragm,  and  above  the 
colon ;  it  presents  for  examination  the 

Chreater  or  splenic  end,  or  fundus,  situated  to  the  left,  being 
attached  to  the  spleen  by  gastro-splenic  omentum,  and  to  dia- 
phragm by  gastro- phrenic  ligament. 

The  lesser,  or  pyloric  end,  is  in  contact  with  abdominal  wall  and 
under  surface  of  liver  near  end  of  cartilage  of  eighth  rib. 

The  cesophagealy  or  card'me  orifice,  is  the  highest  point  of  the 
stomach,  is  funnel-shaped,  and  communicates  with  oesophagus. 

The  pyloric  orifice  communicates  with  duodenum,  the  opening 
being  guarded  by  a  ri  iliqiliiifiliiin'nf  tha  nuissHi  Jininj;;  containing 
numerous  circular  magculAS-^res,  forming  a  tkidTThig — ^this  is 
called  thejaj/i^cii&jua^ve. 

The  Inmv  wiiifiifl/iiwn  extends  along  the  upper  border  of  organ 
between  the  cardiac  and  pyloric  orifices,  is  concave,  and  is  con- 
nected with  under  surface  of  liver  by  the  Imumji  uiniulium. 

The  greater  curvature  is  convex,  extends  along  lower  border  be- 
tween the  two  orifices,  and  gives  attachment  to  great  omentum. 

How  many  coats  has  the  stomach  ? 

Four,  as  follows:  a 

Serous,  derived  from  peritoneum  covering  all  parts  except  along 
greater  and  lesser  curvatures,  where  the  omenta  leave  a  Wiostgcriar 
BpAde^  along  which  pass  the-veeeokrirud  nerves;  a 

Muscular,  consisting  of  three  sets  of  fibres:  longitudinal,  con- 
tinuous with  the  longitudinal  coat  of  oesophagus  and  small  intes- 
tine, more  distinct  along  the  curvatures ;  the  circular  fibres  form  a 
continuous  layer  beneath  the  former  set,  most  abundant  at  pyloric 
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end,  forming  valve  (supra) ;  the  oblique  fibres,  some  passing  obliquely 
from  left  to  right,  others  vice  versd,  around  the  cardiac  orifice,  to 
which  part  they  are  chiefly  limited ;  a 

Mucou8,  covered  with  columnar  epithelium,  and  thrown  into 
longitudinal  folds  or  rugcB  when  stomach  is  empty,  covered  by 
small  shallow  polygonal-shaped  alveoli  from  yj^th  to  ^^th  of  an 
inch  in  diameter,  into  which  the  gastric  follicles  open. 

Describe  the  gastric  glands. 

They  are  of  three  kinds,  the 

Peptic  follicles,  lined  throughout  with  columnar  epithelium,  con- 
sisting of  a  duct  into  which  open  several  csecal  tubes,  in  which, 
beneath  the  epithelium,  lie  large  spheroidal,  coarsely  granular 
^Jk,:k.'  '  v.  -^pe^tic  cells;  these  glands  are  found  in  all  parts  of  the  stomach. 
*  Uv-li5'fiJ  '^^  Mucoits  glands,  found  in  greatest  numbers  at  pyloric  end,  and 
resemble  the  preceding,  but  are  without  the  large  peptic  cells,  and 
the  csecal  tubes  are  longer. 

Lenticular,  or  simple  solitary,  found  especially  in  early  life,  consist- 
ing of  masses  of  lymphoid  tissue. 

Give  the  blood  and  nerve  supply. 

The  arteries  are,  gastric^^,  pyloric  and  right  gastro-epiploic^^ 
branches  of  the  hepatic  artery^*. 

Fig.  85. 


Left  gastro-epiploKp^, )  Branches  of 
Vasa  brevia^,  J    Splenic  artery^. 
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The  vein*  empty  into  splenic  and  portal  reins. 
The  nerves  are  terminal  braoches  of  both  pneumogastrica  and 
IS  branches  from  sympathetic. 


The  Small  Intestine. 

Sesotibe  it. 

It  is  the  narrowest  part  of  the  digestive  tract,  ie  a  convolute 
tube  some  kwimly  fl'et  long,  occupying  the  central  and  lower  parta 
of  the  abdominal  and  pelvic  cavi- 
ties, and  is  BHipindad  from  the  P>o-  ^• 
■pinf  >T  a  fold  of  peritoneum 
called  the  nuiamigry;  its  three  di- 


e  the 


t?(Fig.  8G).  aslongaa 
the  breadth  oftwtir^fiagers,  i.  e.. 
eight  to  ten  inches,  passing  up- 
ward and  backward  to  the  right 
to  under  surface  of  liver,  near 
gsH-hladder — aecending  portion — 
then  descending  in  front  of 
rigM-i^iitllSf^-deKendmg  portion 
— thence  running  transversely 
acioBs  spine  to  end  in  thej^nmim 
on  left  side  of  -nrnnH  luiabw 
vertebra — tratumerse  portion- — the 
jnnction  being  crossed  by  superior 
mesenteric  artery ;  it  is  only 
partially  covered  by  peritoneum, 
has  no  mesentery,  and  surrounds 
the  bead  of  tlie  pancreas;  into 
the  descfiftding  portion,  to  the 
inner  side,  pass  obliquely  the  com- 
mon bile  «nd  panere«tio  duets. 
JSpStEm',  so-called  because  usually 


npper  two-fifths  of  n 
in  the  umbilical  regiut 


inder  of  small  intestine,  and  lies  chiefly 
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jtowmi,  includes  remainder  (three-fifths)  of  small  intestine,  is 
named  from  its  nomeroua  aeito,  occupies  chiefly  umbilical,  hypo- 
gastric, right  iliac,  and  occasionally  pelvic  regions,  and  opens  into 
the  inner  side  of  the  commencement  of  the  large  intestine  in  the 
right  iliac  fossa ;  the  orifice  is  guarded  by  a  two-leaved  valve  (see 
page  231). 

What  coats  has  the  small  intestine  ? 

The  same  as  stomach. 

The  mucous  membrane  is  covered  with  columnar  epithelium^ 
and  forms  transverse  folds  encircling  the  tube  for  one-half  to  two- 
thirds  its  circumference,  forming  the 

ValvulcB  conniventes;  they  are  absent  in  first  two  inches  of  duode- 
num and  almost  disappear  in  lower  part  of  ileum ;  "iJtlh  cover  the 
surface,  formed  of  a  central  iaottal  vessel  accompanied  .by  un- 
striped  musuular  tissue,  an  encircling  plexus  of  capillaries,  lym- 
phoid tissue  and  granular  corpuscles,  all  enclosed  by  a  basement 
membrane  supporting  columnar  epithelium :  their  number  is  esti- 
mated at  ^"^  mill^nf ;  the 

Cellidar  coat  connects  mucous  with  muscular  coat,  and  contains 
the  intestinal  vessels ;  the 

Muscular  coai,  externally  is  composed  of  longitudinal  and  in- 
ternally of  oiponlar  fibres,  these  notioHiftiBg  compete  rings. 

Describe  the  glands  of  the  small  intestine, 

They  are, 

Brunner's  glands,  resembling  pancreas  in  structure,  and  are 
limited  to  duodenum  and  commencement  of  jejunum. 

Simple  follicles  or  glands  of  Lieberkuhn,  are  minute  tubular  de- 
pressions lined  with  columnar  epithelium. 

Solitary  glands,  most  numerous  in  lower  part  of  ileum,  but 
found  in  all  parts,  and  consist  of  masses  of  lymphoid  tissue  about 
half  a  line  to  a  line  in  diameter. 

Beyer's  glands  or  patches  are  twenty  to  thirty  ovoidal  patches 
composed  of  numerous  solitary  glands  (hence  named  agminaied 
glands),  situated  opposite  to  mesenteric  attachment,  their  long 
axis  lengthwise,  and  are  largest  and  most  numerous  in  ileum, 
although  occasionally  seen  in  duodenum;  the  valvulse conniventes 
cease  at  their  margins. 


•  Y    ^ 


.f 
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Name  Uoodvessels  and  nerves. 

The  arteries  are  from  gastro-duodenal  of  hepatic  and  superior 
mesenteric  arteries ;  the  veins  chiefly  empty  into  portal  vein ;  nerves 
are,  from  superior  mesenteric  plexus  of  sympathetic. 

The  Large  Intestine. 

Describe  it^^,^^ 

It  extends  from  ileum  to  anus,  is  about  Jloiu  feuUong,  is  large 
and  sacculated,  has  the  same  coats  as  small  intestine,  the  mucus 
destitute?  of  villi,  but  thrown  into  crescentic  folds  by  the  l^^Bgic 
tudinal  muAfiaUf  fibres  which  are  disposed  in  thi»oo  handg,  shorter 
than  the  other  coats,  so  forming  them  into  pouches. 

Describe  the  snbdivisions  of  the  colon. 

They  are, 

The  coBcum^  or  caput  coli,  the  dilated  commencement  of  the  large 
bowel  situated  in  the  right  iliac  fossa,  and  usually  wholly  covered 
by  peritoneum. 

The  appendix  vermiformit^,  a  narrow,  blind-ended,  worm-like 
tube,  from  tbrp^  j^.^  f^y  inr.hfta  long,  springing  from  lower  back 
part  of  csecum,  held,  coiled  upon  itself,  by  a  peritoneal  fold. 

The  ileO'Caecal  valve  (or  Bauhin's)  is  formed  by  tiP9"MffS8ntaI 
stfuiliUHV^okis^of  mucous  membrane  at  the  termination  of  ileum  in 
csecum,  opening  toward  large  intestine  and  c^°Hing  Hflsiiiihwi 
.^vtft^imn'^kBe^  into  small  bowel ;  the  mucous  folds  are  reinforced 
by  circular  muscular  fibres,  and  the  surfaces  toward  the  ileum  are 
covered  with  villi,  while  these  are  absent  on  the  caecal  side. 

The  ascending  colon'  extends  up  from  caecum  in  front  of  right 
kidney,  to  under  surface  of  liver  to  right  of  gall-bladder,  where 
abruptly  bending  to  the  left,  it  forms  the  ftifjiififi'n  jfimtmre;  it  is 
almost — sometimes  entirely — enveloped  in  peritoneum,  in  which 
latter  event  it  has  an  ascending  mesch-colon. 

The  transverse  colon?  traverses  the  abdomen  from  right  to  left, 
just  below  liver,  stomach,  and  spleen,  to  lefl  hypochondriac  region, 
where  it  curves  downward  beneath  lower  end  of  spleen,  forming 
the  sphme-fiOBure ;  it  has  a  wide  transverse  meso-colon,  attaching 
ir  to  the  spine. 


/». 
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The  descending  color?  passes  down  in  front  of  left  kidney  to  left 
iliac  fossa  and  is  only  pottioily  corcfwl   wilh  peiitqnwim,  its  puy* 
terior  surface  usually  being  freer 

The  sigmoid  flexure^^,  the  narrowest  part,  lies  in  left  iliac  fossa 
extending  from  descending  colon  at  crest  of  ilium  to  left  sacro- 
iliac symphysis ;  it  is  curved  like  an  S,  and  is  held  in  place  by  a 
loose  peritoneal  fold,  the  sigmoid  mesocolon. 

The  m^um}^  extends  from  left  sacro-iliac  symphysis  to  anus,  is 
from  «»3^•tcr  e!ght'i!iebes  long,  curves  slightly  to  right  and  then 
adapts  itself  to  sacral  curve,  and  B«>r  top  of  .^coft^K  inclines  baiJlP- 
ward  toaiuis;  it  is  non  sacculated,  but  just  abo^  anus  presents  a 
considerable  dilatation ;  it  is  oiUy^«over€d  wi^  peritoneum  at  its 
autfiiior  portion — except  above — while  its  lower  inch  and  a  half  is 
destitute  of  any  such  covering ;  the  longitudinal  muscular  fibres 
form  a  continuous  layer  around  the  rectum. 

What  are  the  appendices  epiploicse  ? 

They  are  little  poritoif Ml  fKW^boa  ftliied  inth  fat  placed  along 
coIqji  and  upper  part  of  Hpectum. 

What  guards  the  anal  orifice  ? 

The  spbuu2|;er  ani  and  internal  sphincter;  a  third  has  been 
described  as  some  tlweft. inches  up  the  bowel  (see  page  331 

What  are  the  folds  of  Houston  ? 

Three  semilunar  folds  of  mucous  membrane,  one  at  upper  right 
side  of  rectum,  one  at  left  middle  portion,  and  one  projecting  from 
front  of  rectum  opposite  bladder. 

Name  the  glands  of  the  large  intestine. 

Follicles  of  Lieherkuhn  and  solitary  glands. 

Give  the  blood-  and  nerve-supply  of  the  large  intestine 
and  rectum. 

The  arteries  are  branches  of  the  superior  and  inferior  mesenteric^ 
the  middle  hemorrhoidal  from  the  internal  iliac,  and  the  inferix/r 
hemorrhoidal  from  internal  pudic. 

The  nerves  come  from  sympathetic  plexuses  around  mesenteric 
arteries,  and,  in  case  of  rectum,  the  fourth  anterior  sacral  nerve 
supplies  the  sphincter  muscle. 
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The  Liver. 

Describe  it. 

It  occupies  the  right  hypochondriac  region  extcDding  acroea  the 
epigastrium  into  the  left  hypochondriac.  It  is  the  largest  gland  in 
the  body,  weighing  from  tbrwto  fonr-pwtnds,  its  transverse  diam- 
eter ia  from  ten  to  twelve  inches,  its  a ntero- posterior  eix  to  seven, 
its  thickest  part  behind  three  inches.  Covered  by  peiitonenm, 
ex£Aft(-«t  attaebHienta  «f  ligaments  and  bettom  offiaBwras,  it 
possesses  &  fibrous  coal,  covering  the  whole  organ  continuous  with 
the  copsK^e  of  (?toon  lit  transverse  fissure;  there  are  n^e  fissuren, 
five  lobes,  five  ligaments,  and  five  acts  of  vessels ;  the 

Vf^er  siir/nce  is  convex,  smooth,  lying  in  contact  with  dia- 
phragm  above,  and  below  with  a  small  portion  of  abdominal 
wall ;  it  ia  divided  into  two  unequal  lobes  by  a  peritoneal  fold,  the 
suspcnBoryligament ;  the 

Under  surface  ia  concave,  is  in  relation  with  stomach,  duodenum, 


^) 


hepatic  flexure  .of  colon,  right  kidney,  and  suprarenal  capsule, 
and  is  divided  by  a  longiiudinal  fissure  ',*,  into  a  right  and  left 
lobe;  the 
Antsrior  border*  is  thin,  sharp,  and  deeply  notched  at  aite  of 
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round  ligament ;  it  corresponds  usually  with  margins  of  ribs  in 
males,  projecting  a  little  lower  in  women  and  children ;  the 

Posterior  hordev^  is  rounded  and  grooved,  or  even  perforated,  by 
inferior  vena  cava. 

Besoribe  the  ligaments. 

/     They  are  five  in  number,  four  being  composed  of  folds  of  peri- 
toneum, the  fifth  is  the  obliterated  umbilical  vein  ;  the 

Suspensory  or  broad  ligamenV^  (falciform)  is  a  falciform  antero- 
posterior peritoneal  fold,  with  .apeK  backward,  attached  to  liver 
from  notch  on  anterior  border  to  posterior  border, — its  anterior     ' 
free  edge  enveloping  the  round  ligament— and  to  diaphragm  and 
nheath  of  right  rectus  muscle  as  low  as  umbilicus ;  the 

Coronary  ligaments  consist  of  two  layers  reflected  from  diaphragm 
on  upper  and  lower  margins  of  posterior  border  of  organ,  botwean 
whicn  ficQ]k.iireol^iiaatte  biads  the4lgfir  tflLdJaptusagm ;  the 

Laieral  ligaments,  right  and  left,  triangular,  are  formed  of  two 
layers  of  peritoneum  extending  from  sides  of  diaphragm  to  ad- 
jacent margins  of  posterior  border  of  liver ;  the 

Hound  ligament^'',  a  fibrous  cord,  ascends  from  umbilicus  in  an- 
terior free  margin  of  broad  ligament  to  longitudinal  fissure,  trace- 
able back  to  vena  cava,  the  back  portion,  the  remains  of  ductus 
venosus,  the  anterior  of  umbilical  vein. 

Describe  the  fissures. 

They  are  five  in  number,  dividing  the  under  surface  of  the 
organ  into  five  lobes ;  the 

Longitudinal  fissur^,^,  extends  from  notch  on  anterior  border  to 
posterior  border,  separating  right  and  left  lobes,  and  is  joined  by  the 
transverse  fismre^^  at  posterior  third ;  the  anterior  two-thirds  of  the 
longitudinal  fissure  is  called  the  umbilical  fissure  from  lodging  foetal 
umbilical  vein,  the  posterior  third  the  fissure  of  t/ie  ductus  venosus 
lodging  the  obliterated  foetal  vessel ;  the  anterior  part  of  the  former 
is  often  partially  bridged  over  by  the  pons  hepaticus  ;  the 

Transvei'se pisure^^  is  about  two  inches  long,  passing  transversely 
across  under  surface  of  right  lobe  from  junction  of  posterior  and 
middle  thirds  of  longitudinal  fissure;  here  enter  the  portal  vein, 
hepatic  artery,  and  nerves,  and  the  bile  ducts  and  lymphatics 
emerge;  the 
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Fhmre  of  the  gall-bladder^*  lies  parallel  and  to  right  of  longi- 
tudinal fissure  reaching  back  nearly  to  transverse  fissure ;  the 

Fissure  for  vena  cava  is  short  and  deep,  sometimes  converted 
into  a  canal,  extending  obliquely  upward  from  a  little  behind 
right  extremity  of  transverse  fissure  to  posterior  border  of  liver, 
there  joining  the  fissure  of  ductus  venosus ;  the  hepatic  veins  here 
empty  into  vena  cava. 

Describe  the  lobes  of  the  liver. 

They  are  five  in  number ;  the 

Bight  lobe^,  the  largest,  of  a  quadrilateral  form,  its  under  surface 
marked  by  three  fissures  :  viz.,  transverse,  for  gall-bladder,  and 
for  inferior  cava,  and  by  an  anterior  depression  for  colon,  a  pos- 
terior one  for  right  kidney;  the  longitudinal  fissure  forms  the 
division  between  this  and  the 

Left  lobe^,  smaller  and  flattened,  resting  by  its  anterior  concave 
surface  on  stomach ;  the 

Lobus  qTiadratu^  is  marked  off  from  under  surface  of  right 
lobe  by  transverse  fissure  behind,  by  that  for  the  gall  bladder  on 
the  right,  and  anterior  part  of  longitudinal  fissure  on  left ;  the 

Lobus  Spigelian  projects  from  back  under  surface  of  right  lobe, 
bounded  in  front  by  transverse  fissure,  on  right  by  that  for  cava, 
and  on  left  by  posterior  third  of  longitudinal  fissure ;  the 

Lobus  cavdaius^  is  a  small  elevation  running  obliquely  outward 
from  base  of  lobus  Spigelii  to  under  surface  of  right  lobe ;  it  inter- 
venes between  right  end  of  transverse  fissure  and  commencement 
of  that  for  vena  cava. 

Describe  the  vessels  of  the  liver. 

They  number  five,  viz.,  hepatic  artery,  portal  vein,  hepatic  vein, 
hepatic  duct,  and  the  lymphatics ;  the  first  three  are  enveloped  in 
loose  areolar  tissue  called  capsule  of  Olisson,  which  accompanies 
the  vessels  through  ihe portal  canals  in  the  interior  of  the  organ; 
the 

Portal  vein^^,  about  four  inches  long,  is  formed  by  the  junction  of 
superior  mesenteric  and  splenic  veins,  the  latter  receiving  the 
blood  returned  by  inferior  mesenteric  vein,  while  the  gastric  veins 
empry  into  the  portal  vein  itself.  Entering  the  transverse  fissure  it 
divides  into  branches  for  right  and  left  lobe,  which  receive  the 
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vaginal  and  etgttuiar  veins,  and  Bubdividing  form  interlobular  vein^ 
(Fig,  88),  which  send  branches  to  interior  of  each  lobule  forming 
ft  plestiB  converging  to  empty  into  the  central  intra- b^/ilar  aaS». 
running  at  right  angles  to  other  vesaels ;  the  intra-lobular  vtm 
empties  into  a  g{|^^j^||4u^9^,  a  radicle  of  ^eMtj^jaJn :  the 

Hepatic  vein*'*  (Fig.  SJj^ommence  in  sublobular  veins  as  just 
described,  which  unite  to  form  three  large  and  several  stnaller 
brAuches  terminating  in  inferior  vena  cava  in  fissure  for  that 
vessel;  the 


Hepatic  artery"  springs    from    coeliac  j 
fissure,  and  divides  into  branches  which  ramify  i 


transverse 
the  capsule  of 
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Glisson — vaginal,  supplying  nutriment  to  vessels,  ducts,  etc.,  cap- 
sular to  terminate  in  external  fibrous  coat — and  ends  in  a  plexus 
on  outer  surface  of  each  lobule  formed  by  ultimate  branches  of 
portal  vein,  the  interlobular  plexus  above  described  ;  the 

Hepaiic  duct  »*^^®  13  is  formed  by  the  union  of  two  trunks  of 
nearly  equal  size  which  emerge  from  the  transverse  fissure,  one 
from  the  right  and  other  from  left  lobe ;  it  passes  downward  to  the 
right  for  one  inch  and  a  half  to  be  joined  by  the  cystic  duct  from 
the  gall-bladder,  to  form  the  ductus  communis  choledochus  (see 
p.  238) ;  the 

Lymphatics  accompany  bloodvessels,  and  consist  of  a  deep  and 
superficial  set. 

Whence  do  the  nerves  of  the  liver  come  ? 

From  the  hjepatig^^lexus  of  the  sytnpatligtlc,  from  the  pneumo- 
gaetric  Tterres,  especially  the  left,  and  right s^hi^ttic. 

Describe  the  liver  structure. 

It  is  composed  of  numerous  lobiilac  from  one-twentieth  to  one- 
♦eutiTof  an  Inuh  lu  diameter,  of  irregular  form  in  human  liver, 
polygonal  in  pigs,  their  bases  clustered  round  the  sublobular  vein, 
to  which  each  is  connected  by  its  intralobular  vein ;  the  lobules 
are  bound  together  by  loose  areolar  tissue ;  each  lobule  is  formed 
of  hepatic  cellsy  spheroidal  or  many-sided  nucleolo-nucleated  cells, 
measuring  from  one-one  thousandth  to  one-two  thousandths  of  an 
inch,  containing  granular  yellow  coloring  matter  and  globules, 
which  cells  lie  in  the  meshes  of  the  dense  capillary  network 
occupying  its  interior,  spaces  between  the  cells  forming  inter- 
cellular biliary  passages^,  the  radicles  of  the  bile  ducts. 

What  is  the  capsule  of  Glisson? 

The  areolar  tissue  entering  the  transverse  fissure,  surrounding 
the  hepatic  vessels  to  their  ultimate  ramifications,  and  continuous 
with  fibrous  coat  of  organ. 

How  may  the  portal  be  distinguished  from  the  hepatic 
veins  in  a  liver  section  ? 
The  portal  veins  are  collapsed,  being  surrounded  by  the  capsule 
of  Glisson,  while  the  hepatic  are  patulous,  being  closely  connected 
with  liver  substance. 
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Describe  the  gall-bladder^^. 

It  is  a  pear-shaped,  fibro-muscular  receptacle  for  the  bile ;  its 
fiindus  and  under  surface  of  body  and  neck  covered  by  peritoneum, 
while  its  interior  is  lined  with  a  cylindrical-celled,  epithelial- 
coated  mucous  membrane,  presenting  a  honeycombed  appearance 
from  the  confluence  of  numerous  minute  rugae;  its  length  is  from 
three  to  four  inches,  its  capacity  from  eight  to  twelve  fluidrachms, 
and  it  lies  in  a  fissure  on  the  under  surface  of  liver,  its  fundus — 
most  dilated  portion — projecting  slightly  beyond  the  anterior  border, 
touchinj?'  abdominal  wall  just  below  ninth  costal  cartilage:  the 
narrow  neck  curves  upon  itself  like  an  italic  /,  to  terminate  in  the 
cystic  duct,  which  is  about  one  inch  long,  and  is  lined  by  mucous 
membrane  so  disposed  in  a  series  of  crescentic  folds  as  to  present 
the  appearance  of  a  spiral  valve  y\t}0V0i%  the  hepatic  duct  to  form 
the  common  bile-duct. 

Describe  the  ductus  communis  choledochus^^  (^igT*  87). 

It  is  about  threu "inches-  long,  three-sixteenths  of  an  inch  in 
diameter,  and  is  formed  by  the  junction  of  the  hepatic  and  cystic 
ducts;  it  opens  usually  by  a  common  orifice  with  the  pancreatic 
duct,  a  little  below  the  middle  of  inner  side  of  descending  portion 
of  duodenum ;  its  walls  are  composed  of  fibrous  with  a  little  mus- 
cular tissue,  its  mucous  membrane  is  covered  with  columnar  epithe- 
lium, and  it  nino  botyeoa  the  layers  of  gastro-hepatic  process  of 
the  peritoneum. 

The  Pancreas. 

Describe  the  pancreas^  (^igT*  8^)* 

It  is  a  ompound  racemose  gland,  from  six  to  eight  inches  long, 
by  one  and  one-half  inches  at  its  widest  part,  lying  behind  the 
stomach  and  in  front  of  the  first  lumbar  vertebra.  It  is  composed 
of  lobules  connected  by  areolar  tissue,  each  lobule  consisting  of 
an  ultimate  branch  of  the  duct  lined  with  columnar  epithelium, 
terminating  in  csecal  pouches  or  aciflj,  also  lined  with  cylindrical 
epithelium,  outside  of  which  is  a  fine  capillary  network.     The 

Pancreatic  duct  {canal  of  Wirsung)  extends  the  whole  length  of 
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gland  and  opens  into  middle  of  descending  part  of  duodenum,  to 
the  inner  side,  with  common  bile-duct ;  its 

Head  or  right  extremity  is  embraced  by  the  concavity  of  the 
duodenum,  the  common  bile-duct  lying  behind,  the  pancreatico- 
duodenal artery  in  front ;  the 

Tail  or  left  extremity  reaches  spleen  above  left  kidney  and  supra- 
renal body ;  the 

Body  is  covered  by  the  ascending  layer  of  transverse  meso-colon 
and  posterior  surface  of  stomach ;  posteriorly,  the  superior  mesen- 
teric artery  and  vein,  the  portal  vein,  the  vena  cava,  and  the  aorta 
separate  it  from  the  first  lumbar  vertebra. 

The  arteries^^  (Fig.  85)  are  derived  from  the  splenic,  pan- 
creatico  duodenal  branch  of  hepatic  and  superior  mesenteric 
arteries. 

The  veins  empty  into  splenic  and  superior  mesenteric  veins. 

The  nerves  come  from  the  splenic  plexus  of  the  sympathetic. 

What  is  the  lesser  pancreas  ? 

A  lobular  fold,  passing  transversely  to  the  left  behind  the  supe- 
rior mesenteric  vessels,  which  is  sometimes  detached  from  the 
gland  when  it  may  open  into  duodenum  by  a  separate  duct  an 
inch  or  more  above  the  pancreatic  duct. 


The  Ductless  Glands. 

What  are  the  ductless  glands  ? 

The  spleen,  suprarenal  capsules,  thyroid  and  thymus  glands, 
bodies  whose  functions  are  uncertain  and  which  have.no  ducts. 

The  spleen  and  suprarenal  capsules  lie  in  the  abdominal  cavity, 
but  the  others  will  be  for  convenience  described  after  them. 


The  Spleen''  (Fig.  85). 

Describe  it. 

It  is  a  soft,  brMk,  very  vascular,  oblong,  flattened  organ  em- 
bracing the  cardiac  end  of  the  stomach,  to  which  it  is  attached  by 
the  gaftti'Q.aylenirrfold  of  peritoneum,  which  latter  membrane 
completely  iiwesferlftfe  spleen,  except  where  the  gastro-splenic 
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omentum  and  suspensory  ligament  are  attached;  the  organ  lies 
deeply  in  the  left  hypochondriac  region ;  the 

Outer  surf cuie  is  convex,  smooth,  lying  in  contact  with  itkiphfagm, 
which  finparatiw  it  from  the  Bwth^  teuth,  and  eleventh  ribs ;  the 

Inner  surface  is  concave,  lies  in  contact  with  stomach,  and 
presents  the 

JHilunij  a  vertical  fissure  pierced  at  various  points  by  bloodvessels, 
lymphatics,  and  nerves ;  the 

Anterior  border  is  often  notched,  and  the 

Posterior  border  is  rounded  and  in  relation  with  left  kidney ;  the 

ASTifpjnLiniiM'y  iig^nientj  a  perittJhftaMbld,  connects  it  with  the  under 
surftweioftna^hragm ;  the 

Fibiv^ihxsivb  -coat,  beneath  the  serous  (see  above)  which  inti- 
mately adheres  to  it,  forms  the  framework  of  the  spleen,  passing 
inwtird  at  ihn  hiTnm  with  th^TMirli  fli  ihnathnj  from  which,  and 
the  inner  surface  of  capsule,  numerous  bands  or  tlW^lMke  pass, 
uniting  to  form  numerous  small  spaces  oi-«i  tutei  filled  with  the 
splenic  pulp. 

Describe  the  spleen-pulp. 

It  is  of  a  dark  reddish-brown  color,  and  under  the  microscope  is 
seen  to  consist  of  a  network  of  branched  connective-tissue  cells, 
containing  pigment  granules  (broken-down  blood  corpuscles), 
granular  matter,  nucleated  cells,  free  nuclei,  and  red  blood-cells 
in  all  stages  of  disintegration  ;  the 

Splenic  artenf^  (Fig.  85)  is  large,  tortuous,  and  divides  at 
hilum  into  five  or  six  branches  which  do  not  anastomose  to  any 
extent,  each  branch  breaking  up  again  and  again  into  smaller 
ones,  until  they  terminate  in  bundles  of  straight  vessels  which 
open  into  the  interstices  of  the  reticulum  formed  by  the  branched 
connective-tissue  cells. 

What  are  the  Malpighian  bodies  ? 

Small,  rounded,  expanded  masses  of  the  lymphoid  tissue  of  the 
ftjig^t^rnfl.1  coat  of  the  small  apleaifratTeries,  from  one-one  hundredth 
to  one  twenty-fifth  of  an  inch  in  diameter,  usually  surrounding 
the  vessel,  but  sometimes  projecting  from  one  side  ;  they  are  com- 
posed of  a  delicate  reticulum  packed  with  lymph  corpuscles  and 
pervaded  by  capillaries ;  the 
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Splenic  vein  arises  from  the  lacunar  spaces  in  the  pulp,  and 
empties  into  the  portal  vein  ;  the 

Nerves  are  derived  from  the  right  pneumogastric  nerve  and  the 
right  and  left  semilunar  ganglia. 

The  Thyroid  Gland. 

Describe  it. 

It  consists  of  two  laijeial  lobes  situated  at  the  sides  of  the  upper 
portion  of  the  trachea,  connected  about  their  lower  thirds  by  a 
narrow  transverse  portion,  the  istbmttiS,  which   is    occasionally  a  \ 

absent.  A  third  lobe,  the  jnynuiiiiiu^  sometimes  springs  from  theKsiAM  •  H[  ^ 
left  upper  side  of  isthmus,  or  the  left  lobe,  and  extends  to  hyoid* -^  '^^  ^^ 
bone;  it  is  at  times  detached;  occasionally  a  slender  muscular 
band— the  levator  glandulcB  thyroideas — extends  from  hyoid  bone  to 
isthmus  or  the  pyramid.  Structurally,  the  gland  consists  of  a 
connective-tissue  capsule,  sending  in  septa  subdividing  the  organ 
into  lobes,  each  of  which  is  formed  of  numerous  closed  vesicles 
filled  with  a  viscid  yellowish  fluid  embedded  in  connective  tissue 
containing  a  dense  vascular  plexus  surrounding  the  vesicles. 

What  arteries  supply  this  gland  1 

The  superior  and  inferior  thyroid  branches  respectively  of  ex- 
ternal carotid  and  thyroid  axis,  and  at  times  the  middle  thyroid,  or 
thyroidecB  inuiy  springing  either  from  the  innominate  artery  or 
aortic  arch,  itself  to  pass  up  on  the  front  of  the  trachea.  These 
vessels  are  remarkable  for  their  size  and  frequent  anastomoses. 
(For  description  of  those  vessels,  see  pages  159  and  161.) 

Describe  the  veins  of  the  thyroid  gland 

They  form  a  plexus  on  the  surface  of  the  gland,  whence  arise  the 

Superixyr  thyroid  vein,  )     E^p^yi^g  ^^^  internal  jugular  vein. 
Middle  thyroid  vein,    )  • 

Inferior  thyroid  vein  opening  into  innominate  vein. 

Name  the  nerves. 

Branches  of  the  pneumogastric  nerves  and  of  middle  and  inferior 

cervical  ganglia. 

16 
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The  Thymus  Gland. 

Describe  it. 

This  is  a  temporary  organ  of  mikumm  fnuction,  reaching  its 
full  development  at  the  end  of  the  second  year,  after  which  it 
gradually  atrophies,  having  nearly  disappeared  at  puberty.  When 
fully  developed  it  extends  from  fourth  costal  cartilage  to  lower 
border  of  thyroid  gland,  consisting  of  two  lateral  lobes  in  close 
contact  along  the  middle  line,  while  sometimes  an  intermediate  lobe 
exists ;  the  stfiLiuutt*  and  origins  of  the  stefso-hyaid-  mtd  sterno- 
thyroid mmrlnxninr  It,  nn  it  lies  in  the  neck  behind  these  muscles 
upon  front  and  »i^<^  ^f  tracjilj^^a  !^  it  rests,  in  the  mediastinum,  upon 
the  pexifiaEdium,  the  tkmiitlu  'Auscia  separating  it  from  the  aortic 
arelrtmd  great  vessels.  Its  dimensions  are :  length,  twe*4nCKes, 
breadth,  on^^mch'^  half  inches,  thickness,  three  tcrfour  lines;  at 
birth  it  weighs  about  halLaa  ounce. 

Describe  its  structure. 

It  is  formed  of  numerous  lobaleB  bound  together  by  delicate 
areolar  tissue,  all  being  inclosed  by  a  fibrous  capsule ;  the  lobules 
are  composed  of  a  o^siiooLlymfhmd  tissue,  and  a  medullary  portion 
containing  a  few  lymphoid  cells,  but  toward  the  centre  granular 
cells  and  concentric  corpnscles  exist.  Each  follicle  is  surrounded 
with  a  capillary  plexus. 

Describe  the  arterial  and  nerve  supply. 

The  arteries  are  derived  from  internal  mammary,  and  superior 
and  inferior  thyroid. 

The  veins  empty  into  thyroid  and  left  innominate  veins. 

The  lymphatics  arise  in  the  substance  of  the  gland,  and  are  said 
to  empty  into  internal  jugular  vein. 

The  nerves  art  very  minute,  coming  from  pneumogastric  and 
sympathetic. 

The  Suprarenal  Capsules. 

What  are  they  ? 

Two  triangular  or  semilunar  flattened  bodies,  situated  behind 
peritoneum,  immediately  in  front  of  upper  part  of  each  kidney. 
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They  consist  of  a  thin,  closely  adherent /6row«  capsule,  which  sends 
numerous  communicating  partitions  inward,  a<#ii^^'ll/"1ind  iji^rfaf^* 
lary  portion,  the  former  containing  groups  of  finely  granular  poly- 
hedral cells,  with  a  channel  between  them  and  the  fibrous  portions, 
believed  to  be  a  lymph  sinus;  the  medullary  portion  is  formed  of 
stout  connective-tissue  bundles,  between  which  lie  coarsely  granu- 
lar columnar  and  branched  cells,  which  have  been  thought  to  com- 
municate with  the  nerve  fibres  of  the  very  fine  plexus  found  in  the 
medulla. 

What  parts  do  these  organs  lie  in  contact  with  ? 

The  lower  concave  border  rests  upon  upper  end  of  kidney ;  their 
anterior  surfaces  touch  respectively  the  under  surface  of  liver, 
pancreas,  and  spleen ;  their  pQa£esios.JHirface8  lie  upon  epnnft^of 
diaphragm,  opposite  tanth  dowmf^ertebra,  and  their  ion  og  margin 
is  related  to  the  gmt  splftathDir  nerves  and  semilunar  yinglia,  on 
the  right  side  touching  ¥Ciiiii  Mvnt,  on  left 


Name  its  vessels  and  nerves. 

The  arteries  are  the  suprarenal  and  branches  of  inferior  phrenic 
and  renal  arteries  forming  a  dense  capillary  network  in  its  inte- 
rior; the 

Veins  return  blood  from  the  medullary  venous  plexus  by  supra- 
renal veins  into  inferior  vena  cava  on  right  side,  and  on  left  into 
renal  vein ;  the 

Nerves  are  very  numerous,  chiefly  distributed  to  moduHu,  and  are 
derived  from  solar  and  renal  plexuses  and  phrenic  and  pneu  mo- 
gastric  nerves,  having  developed  upon  them  numerous  small 
ganglia,  whence  the  opinion  held  by  some  that  these  bodies  belong 
to  the  sympathetic  nervous  system. 


The  Abdominal  Cavity. 

What  is  the  abdomen  ? 

An  ovoidal  cavity,  limited  above  by  the  thorax,  below  by  the 
brim  of  pelvis ;  in  front  and  at  sides,  by  lower  ribs,  abdominal 
muscles,  and  venter  ilii ;  behind,  by  spine,  psoas,  and  quadratus 
lumborum  muscles ;  it  is  lined  with  peritoneum — a  serous  mem- 
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brane — which  is  reflected  to  form  partial  or  complete  investmeDts 
for  the  contained  organs  or  viscera. 

Bfame  the  abdominal  viscera. 

Stomach,  Intestines, 

Liver,  Gall-bladder, 

Spleen,  Pancreas, 

Kidneys,  Suprarenal  capsules, 

Bladder  (when  full),  Abdominal  aorta. 

Uterus  (during  pregnancy).  Inferior  vena  cava, 

Receptaculum  chyli,  Thoracic  duct. 

Describe  the  openings  in  its  walls. 

They  are  the 

Umbilical^  for  foetal  umbilical  vessels,  obliterated  after  birth, 
leaving  a  depression,  the  umbilicus. 

Opening  for  inferior  vena  cava,  in  diaphragm. 

Aortic  opening,  behind  diaphragm  between  crura,  for  aorta,  vena 
azygos  major,  thoracic  duct,  and  sometimes  left  sympathetic  nerve. 

(Esophageal  opening,  in  diaphragm  for  oesophagus  and  pneumo- 
gastric  nerves. 

Internal  abdominal  ring,  on  each  side,  for  spermatic  cord  in  male, 
round  ligament  in  female. 

Femoral,  or  crural  ring,  on  each  side,  below  Poupart's  ligament, 
for  femoral  vessels. 

Into  what  regions  is  the  abdomen  artificially  divided  ? 

Into  nine,  by  two  imaginary  parallel  lines  encircling  the  body 
on  a  level  with  ninth  costal  cartilages  and  summits  of  iliac  crests, 
and  two  other  parallel  lines  drawn  from  the  cartilage  of  the  eighth 
rib  on  each  side  to  the  centre  of  Poupart's  ligament. 

What  are  these  regions  named,  and  what  does  each  con- 
tain? 

The  right  lateral  are,  from  above  downward  (see  cut),  the 
Right  hypocJwndnac,  which  contains   right  lobe  of  liver,  gall- 
bladder, hepatic  flexure  of  colon,  upper  part  of  right  kidney,  and 
part  of  right  suprarenal  capsule. 
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Jtig/U  haabar,  coutaina  ascendiDg  colon,  lower  part  or  right 
kidaey,  and  some  coils  of  small  iotestiDe. 


£t^A^tn^inai(iftiie),  contains  ciecumaDd  appendix  vermifurmis 
ureter,  spermatic  vessels. 

The  median  regiona  are,  from  above  downward  (nee  cut) ;  the 

Btpigattric,  contains  middle  and  pyloric  end  of  stomach,  left  lobe 
of  liver,  lobulus  Spigelii,  pancreas,  duodenum,  parts  of  kidneys 
and  suprarenal  capsules,  aorta  and  branches,  vena  cava,  semilunar 
ganglia,  thoracic  duct. 

Umbilicoi,  contains  transverse  colon,  part  of  great  omentum  and 
mesentery,  transverse  portion  of  duodenum,  and  some  coils  of 
jejunum  and  ileum,  part  of  both  kidneys,  and  the  receptaculum 
chyli. 
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Hypogastric^  contains  coils  of  small  intestine,  the  bladder  in 
children,  or  when  distended  in  adults,  and  the  uterus  during 
latter  six  months  of  pregnancy,  often  caecum,  appendix  vermi- 
form is,  and  sigmoid  flexure  of  colon. 

Left  lateral  regions  from  above  downward  (see  cut)  are, 

Left  hypochondriac^  contains  splenic  end  of  stomach,  spleen,  and 
tail  of  pancreas,  splenic  flexure  of  colon,  upper  half  of  left  kidney, 
and  part  of  left  suprarenal  capsule. 

Left  lumbar,  contains  descending  colon,  part  of  omentum,  lower 
part  of  left  kidney,  and  some  coils  of  small  intestine. 

Left  inguinal  (iliac),  contains  sigmoid  flexure  of  colon,  ureter, 
spermatic  vessels. 


The  PeritoneumV,^^.  (  ^♦^^'^ 


Describe  it. 

A  serous  membrane  forming  a  closed  sac  (in  TncUe)^  the  layer 
covering  the  walls  being  called  the  parietal,  that  reflected  over 
the  viscera,  the  visceral  layer ;  it  is  coated  with  a  layer  of  flattened 
endothelium,  its  attached  surface  being  connected  with  subjacent 
parts  by  the  subperitoneal  areolar  tissue  or  fascia. 

Does  the  peritoneum  always  form  a  closed  sac  ? 

No ;  in  the  female  the  Fallopian  tubes  open  into  its  cavity. 

How  is  the  peritoneum  divided  for  convenience  of  descrip- 
tion? 

Into  the  greater  sac^^,  or  that  covering  upper  anterior  portion  of 
liver*,  the  stomach®  behind  and  above,  descending  to  ileum  forming 
the  anterior  layer  of  great  omentum",  the  under  surface  of  meso- 
colon^°,  the  mesentery ^^  and  reflections^*  upon  and  between  the 
rectum",  uterus  in  female^^,  and  bladder",  then  lining  the  antero- 
lateral abdominal  walls  to  reach,  from  the  under  surface  of  dia- 
phragm", the  upper  surface  of  liver,  the  starting-point  of  this 
description  (see  Fig.  90). 

The  lesser  sax:,  or  cavity  of  the  great  omentum}^,  starting  from 
diaphragm  behind,  this  layer  passes  over  back  of  liver*®,  then 
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coven  back  and  ander  side  of  stomach',  foriuB  the  inner  layer  of 
great  omentum",  paaaes  over  colon'  completing  meao-colon'°,  and 
thence  passes  over  duodenum*  and  pancreas"  to  line  the  posterior 
abdominal  wall,  reachingthe  point 
started  from;  the  two  cavities  com-  '"■     ' 

muoicate  through  the  foramen  of 
Winslow. 

Describe  the  faramen  of  Wins- 
low"  (Fig.  90). 
It  is  an  opening  at  the  con- 
stricted   portion    of   peritoneum 
where  it  curves  around  thehepatiu 


Does   this   foramen    traaBmit 
anything! 
No ;  it  is  merely  the  orifice  of 
communication  between  the  two 

What  are  tlie  omental 
Three  folds  of  peritoneum,  viz^y^        „  . 

the  ^^-^  ...  -;,  \.  "., 

Oastro-hepaiic,  or  lesser  (menlam",  extending  between  the  trans- 
verse figsnreof  liver  and  leaser  curvature  of  stomach,  consisting  of 
two  layers,  the  anterior  pertaining  to  the  greater,  the  posterior  to 
the  lesser  sac,  which  enfold  at  the  right  iree  border  the  hepatie 
artery,  cormtura  bUe-dud,  portal  van,  lympha^et,  and  h^atic  nerve 

The  great,  or  gastro-colie  omeiUam",  is  formed  of  four  layers,  two 
descending,  one  from  the  anterior,  the  other  from  posterior  wall  of 
stomach,  and  uniting  below  to  pass  aa  low  as  pelvis,  when  they 
ascend  to  traDsverse  colon,  separate  and  embrace  this  part  of 
the  bowel;  the  • 

Ofutro-tplenic  omentiim  is  the  fold  connecting  spleen  with 
stomach,  contains  the  splenic  veas^la  and  vasa  brevia,  and  ia^oR- 
tinuous  below  with  the  g 
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What  are  the  mesenteries  ? 

Double  layers  of  peritoneum  embracing  various  portions  of  in- 
testinal tube  (except  duodenum),  which  they  suspend  from  poste- 
rior abdominal  walls ;  between  the  folds  run  the  vessels  of  the 
part  suspended.    They  are  called,  the 

Mesenten/'^,  meso-cascum,  meso-colon^,  meso-rectum. 

What  other  name  is  given  to  suspensory  folds  of  perito- 
neum? 

Ligaments,  such  as, 

The  gastro-phrenic,  slinging  stomach  from  diaphragm. 

The  longitudinal t  two  lateral^'',  and  coronary  ligaments  of  liver. 

The  t;09»M^'fi¥^«o-called  ftUae.ligaments. 

Two  vesicO'Uterin^,  two  recto-uterine",  two  broad  ligaments  of 
uterus. 

Suspensory  ligament  of  spleen  connecting  this  organ  with  dia- 
phragm. 

Mention  the  viscera  wholly(*)  and  partially(^)  covered  with 
peritoneum  and  those  totally  deficient(')  in  such 
investment. 

(1)  The  spleen,  small  intestin^,  caecum,  transverse  colon',  sigmoid 
flexure,  ovaries,  uterus,  stomach^  and  liver^  practically,  duodenum  (first 
part),  rectum^^  (upper  third). 

(2)  Dwodenurr^  (descending         Rectum  (middle  third"), 

and  transverse),  Vagina^'^  (upper  part), 

Ascending  colon,  Bladder^^  (posterior  surface). 

Descending  colon, 

(3)  Rectum^^  (lower  third),  Pancreas^^, 
Bladder^^  (base,                      Kidneys, 

anterior  surface).  Suprarenal  capsules, 

Vagina  (lower  portion). 
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OHOANS  OF  VOICE  AND  KESPIRATIOir. 


The  Larynx- 

What  is  the  larynx^  (Fig.  92)  1 

The  voice-organ,  formed  of  cartilagea  uQited  by  ligaments,  the 
segments  enjoying  movement  upon  one  another,  which  is  effected 
by  numerous  muBclea. 

Xention  the  component  cartilages. 
They  are  nine  in  number,  being  the 

Thyroid  carlUage^,  Two  aryUrund  carlilagtt,' 

Cricoid  cartilage^,  Two  cuneiform  cartilaget, 

Epightlit,  Tko  cornicula  laryngU, 

Describe  the  thyroid  (shield-like)  cartilage. 

It  eonBiHts  of  two-  ala^,  or  lamella,  Fio.  91. 

nnited  at  an  acute  angle  in  front,  fonning 
a  VMtiesI  wdge',  whose  more  prominent 
upper  portion  is  called  the  pamun 
AiitunC,  ui  AOan'e  apple ;  the 

Inner  turfaeet  of  the  al»  are  emooth, 
giving  attachment  in  front,  at  the  reced- 
ing angle  formed  by  their  junction,  to 
■fiflottia,  true  and  false  vooL^orda, 
thyro-arytenoid  and  thyFA'.^iglotttdean 
miiwleo. 

The  outer  gur/ace  affords  attachment 
along  an  oblique  ridge  to  Bt«rno-thyroid 
and  thyro-hyoid  muscles,  below  and  be- 
hind to  inferior  constrictor  Uoscle. 

The   upper  border  presents    a   deep, 
mcdium'TlCrteh',  and  is  slightly  c 
on  either  side. 

The  Urtotr  border  is  cot)nect«d  medianly  with  cricoid  cartil^e 
by  crico-thyroid  maaibrsne,  and  on  each  side  by  crleo^thyioid 
musfile. 
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The  posterior  borders  are  thick,  rounded,  and  terminate  above 
and  below  on  each  side  in  comua,  the  two  superior^  having  attached 
to  their  apices  the  thyro-hyoid  ligament,  while  the  inferior*  ftilitci" 
late  internally  by  an  oval  facet  with  cricoid  cartilage;  to  this 
border  are  also  attached  the  styJa-^iiiarxngeus  and  palato  pharyn^ 
geus  muscles. 

Describe  the  cricoid ^ing  like)  cartilage. 

It  is  placed  with  its  narrow  portion'  in  front,  and  has  on  each 
side  two  flPtitwlnir  facets,  one  on  upper  margin  behind  for  arytenoid 
cartilages,  one  externally,  near  lower  margin  for  inferior  cornu  of 
thyroid  cartilage. 

The  upper  border  gives  attachment  in  front  and  at  sides  to  crico- 
thyroid membrane,  at  sides  to  lateral  crico-arytenoid  muscles. 

The  lower  border  is  connected  with  fwwt  trvuibeal  MAg^-by  a  fibrous 
membrane. 

The  posterior  surface  presents  a  median  vertical  ridge  for  attach- 
ment of  longttgdlnat'l&brua  of  (au4>phuguu,  and  on  either  side  the 
posterior  niifrin  iiDjutinnairl  iinmlin  nii  attached. 

Describe  the  two  arytenoid  (pitcher-like)  cartilages^ 

They  are  pyramidal  in  form,  and  are  placed  at  the  upper  border 
of  cricoid  cartilage  at  back  of  larynx ;  the 

Posterior  surf  ace  of  each  affords  attachment  to  ary.ta<u)ideus 
muscle;  the 

Anterior  sttrface  of  each  has  attached  the  thyro-arytenoM-muscle 
and  false.  vDcal  cord  j  the 

Internal  surfaxies  face  each  other ;  the 

Base  presents  a  concave,  smooth,  articular  facet  for  cricoid  carti- 
lage; the 

External  angle  has  attached  to  it  the  posterior  and  lateral  crico- 
arytenoid muscles ;  the 

AMieritrr angle  has  attached  to  it  tiueTOtial  turd  ;  the 

Apex  articulates  with  a  corniculum  laryngis. 

Describe  the  corniciila  laryngis. 

They  are  two  small  conical  cartilaginous  nodules  surmounting 
the  apices  of  arytenoid  cartilages  affording  attachment  to  aryteno- 
epiglottidean  folds. 
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Describe  the  two  cnneiform  cartilages. 

They  are  elongated  cartilages  contained  iji.iffeeiKmfehiof  aryteno- 
epiglottideaa^elds. 

Describe  the  epiglottis. 

It  is  a  thin,  leaf-shaped  lamella  of  fibro-cartUagej  attached  by 
apex  to  reentering  angle  of  thyroid  cartilage  just  below  median 
notch ;  it  lies  at  base  of  tongue,  in  front  of  upper  opening  of 
larynx,  and  during  deglutition  shuts  like  a  lid  over  laryngeal 
orifice.     Its 

Base  is  free,  rounded,  curving  forward  toward  base  of  tongue ; 
the 

Apex  is  attached  to  receding  angle  of  thyroid  by.thyrarepiglottic 
ligament;  the 

Anterior  surface  is  covered  with  mucous  nvembrane  reflected  on 
to  sides  and  base  of  tongue,  forming  the  three  glomo-epiglettidean 
ligaments;  the 

Posterior  surface  shuts  down  over  laryngeal  opening  during  deg- 
lutition; the 

Lateral  margins  give  attachment  to  aryteno-epiglottidean  folds. 

How  are  the  ligaments  of  the  larynx  divided  ? 

Into  extrinsic,  or  those  connecting  thyroid  cartilage  and  epiglottis 
with  hyoid  bone ;  and  intrinsic^  those  binding  the  various  cartilages 
together. 

Name  the  extrinsic  ligaments. 

ThyrO'hyoid  membrane,         Tvoo  lateral  thyro-hyoid  ligaments, 
containing  a  small  cartilaginous  or  bony  nodule,  the  cartilago 

triticea;  Hyo-epiglottic, 

Name  the  intrinsic  ligaments. 

OricO'thyroid  membrane,  Two  inferior  thyro-arytenoid  liga- 
Two  crico'thyroid  capsular  liga-        ments, 

merits,  Hyo-epiglottic  ligament. 

Two  crico-arytenoid  ligaments,  Thyro-epigloUic  ligament, 

Two  crico-arytenoid  capsular  Three  glosso-epigloUic folds, 

ligaments.  Two   superior   thyro-arytenoid 

ligaments. 
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What  are  the  vocal  cords  ? 

The  superior  or  false  vocal  cords,  on  each  side,  are  two  folds  of 
mucoiu  membrane  enclosing  thesupeihir  thyro-arytenoid  llgafflf^Ets 
composed  of  elastic  tissue,  stretching  between  angle  of  thyroid 
cartilage  below  epiglottis  and  anterior  surfaces  of  arytenoid  carti- 
lages; the  lower  margin  forms  the  upper  free  crescentic  margin  of 
ventricle  of  larynx.  , 

The  true»  or  inferior  vocal  cords,  Sire  two  strong,  ydUow.  ekntic 
fibrous  tissue  bands,  the  illWflOr thyro-arytenoid  li]giUQ£ats,  covered 
by  thin,  tightly  adherent  mucous  membrane,  which  pass  from  the 
receding  angle  of  the  thyroid  to  anterior  angles  of  arytenoid  carti- 
lages, the  upper  border  forming  the  lower  margin  of  ventricle  of 
larynx,  the  lower  continuous  with  lateral  portion  of  crico-thyroid 
membrane;  each  has  the  thja^?ai:ytoPoid  maoole  lying  pMtallel 
eJLttii'nklly ;  these  cords  or  membranes  produce  sound  by  their  vibra- 
tions, the  false  cords  do  not,  although  indirectly  influencing  vocali- 
zation. 

What  is  the  glottis  (rima  glottidis)  ? 

It  is  the  narrow  triangular  interval  between  the  true  vocal  cords; 
it  measures,  in  males,  somewhat  less  than  an  inch,  by  from  one- 
third  to  one-half  inch  at  its  base  behind,  when  dilated. 

Describe  the  ventricle  of  the  larynx. 

It  consists  of  an  oval  depression  or  sinus  on  each  side,  between 
the  true  and  false  vocal  cords  leading  upward,  external  to  superior 
cord,  into  a  csecal  pouch,  the  sacculus  laryngis. 

Describe  the  sacculus  laryngis. 

It  is  a  slightly  curved  conical  membranous  sac,  situated  between 
the  inner  surface  of  thyroid  cartilage  and  false  vocal  cords  on  each 
side ;  internally  lined  with  mucous  membrane,  perforated  by  orifices 
of  ducts  of  sixty  to  seveTlty  foiltd:(irkf  ghmds  lying  in  the  submu- 
cous tissue ;  it  is  strengthened  externally  by  a  fibrous  capsule  con- 
tinuous below  with  superior  thy«o-»rytjenoid  ligament,  and  has  its 
inner  (laryngeal)  surface  covered  by  the  inferior  thyro-arytenoi- 
deus,  and  its  external  by  thyrc):e|ygloUidei»  miwdiRj,  which  com- 
ppooo  tho  ottoatiltt»,  discharging  the  mucus  upon,  and  for  the  lubri' 
cation  of  the  vocal  cords. 
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What  kind  of  epithelium  has  the  mucous  membrane  ? 

Above  Llie  false  vocal  cords  aquami9na,fipithelium  is  found,  except 
in  front,  which  is  covered  by  ciliated  columnar  cells  as  high  as 
middle  of  epiglottis ;  bel»«^«tim  MiMtXCurds,  only  ^^'liatfid  ^^^"'""o*- 
epithelium  is  found. 

Describe  the  muscles  of  the  larynx  and  epiglottis. 

CricO'thyroid^  (2)  (Fig.  92) :  origin,  triangular  from  antero-lateral 
surface  of  cricoid  cartilage ;  insertion^  lower  border  of  thyroid  and 
anterior  border  of  lower  cornu ;  action,  increases  tension  of  vocal 
cords  by  tilting  thyroid  cartilage  forward ;  nerve,  superior  laryngeal. 

Crico-ar/teno/deus  posticus  (2) :  origin,  lateral  half  of  posterior 
surface  of  cricoid;  insertion,  outer  angle  of  base  of  arytenoid  carti- 
lage; action,  by  rotating  arytenoid  cartilages  outward  it  opens 
glottis  and  tightens  cords ;  nerve,  recurrent  laryngeal. 

Crico-ar/teno/deus  lateralis  [2) :  origin,  upper  border  of  side  of 
cricoid;  insertion,  outer  angle  of  base  of  arytenoid;  action,  by 
rotating  arytenoids  inward  closes  glottis ;  nerve,  recurrent  laryngeal. 

Th/ro-ar/tenoideus  (2) :  origin,  lower  half  of  receding  angle  of 
thyroid  and  crico-thyroid  membrane ;  insertion,  base  and  front  sur- 
face of  arytenoid  cartilage ;  action,  advances  arytenoid  and  cricoid 
cartilages  thus  relaxing  vocal  cords,  also  compresses  sacculus  laryn- 
gis;  nerve,  recurrent  laryngeal. 

Ar/tenoideus  {!):  origin,  back  surface  and  outer  border  of  one 
arytenoid  to  be  inserted  at  same  part  of  other  cartilage ;  action,  ap- 
proximates arytenoids  closing  back  of  glottis;  nerves,  superior 
and  recurrent  laryngeal. 

Kerato-cricoideus :  a  small  muscular  bundle;  origin,  from  near 
lower  border  of  cricoid  cartilage ;  insertio7i,  inferior  cornu  of  thy- 
roid cartilage;  action,  possibly  steadies  one  cartilage  upon  the 
other,  only  occasionally  found,  and  usually  on  one  side. 

Triticeo-glossus :  origin,  cartilage  of  same  name  in  lateral  thyro- 
hyoid ligament;  insertion,  tongue  with  hyo-glossus  muscle;  occurs 
on  one  or  both  sides ;  action,  unknown. 

Describe  the  muscles  of  the  epiglottis. 

Thyro-epiglottideus :  origin,  inner  surface  of  thyroid  cartilage; 
insertion,  aryteuo  epiglottidean  fold,  margin  of  epiglottis,  outer  sur- 
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face  of  sacculus  laryngis ;  action,  depresses  epiglottis ;  nerve,  recur- 
reDt  laryngeal. 

Aryteno-epiglottideus  superior :  origin^  apex  of  arytenoid  cartilage; 
insertion,  aryteno-epiglottidean  folds ;  action,  narrows  upper  laryn- 
geal orifice ;  nerve,  recurrent  laryngeal. 

Aryieno-epiglottideus  inferior:  origin,  arytenoid  cartilage  above 
superior  vocal  cord;  insertion,  inner  upper  part  of  epiglottis; 
action,  compresses  sacculus  laryngis ;  nerve,  recurrent  laryngeal. 

Hention  the  arteries  and  veins  of  the  larynx. 

The  arteries,  are  laryngeal  branches  of  superior  and  inferior 
thyroid  arteries,  which  inosculate  freely ;  the 

Veins,  empty  into  superior,  middle,  and  inferior  thyroid  veins. 

What  nerves  supply  the  larynx  ? 

The  superior,  and  inferior  or  recurrent  laryngeal,  branches  of 
pneumogastric,  the  former  receiving  branches  from  spinal  acces- 
sory and  superior  cardiac  sympathetic  nerves ;  the 

SufenxrrhtryTtgeal  is  chiefly  a  nerve  of ^rensatro^,  supplying  laryn- 
geal mucous  membrane  and  wjifjcusid  muscles  by  its  internal 
laryngeal  hraLJich,  after  piercing  the  thyro-hyoid  membrane;  and 
the  ■pMi'tfl  ihymoid  muscle  by  its  external  laryngeal  branch ;  the 

Rcci^ent  laryngeal  is  the  m'^tojcoierve  supplying  all  the  laryn- 
geal muscles  except  gi'iup  fhyrold\  the  right  nerve  descends  the 
neck  to  pass  from  before  backward  around  the  subclavian  artery, 
the  left  winds  in  the  same  direction  around  the  aortic  arch,  and 
both  nerves  ascend  in  groove  between  trachea  and  oesophagus  to 
their  distribution,  giving  off  in  their  course  cardiac,  oesophageal, 
tracheal,  and  pharyngeal  branches,  and  anastomosing  with  superior 
laryngeal  nerves. 

The  Trachea  and  Bronchi. 

What  is  thetrachea^  (Fig.  92)? 

It  is  a  membranous,  cylindrical  air-tube,  flattened  posteriorly, 
of  a  transverse  diameter  of  three-quarters  to  one  inch,  extending 
from  lower  part  of  larynx  (corresponding  to  sixth  cervical  vertebra), 
to  opposite  fourth  or  fifth  dorsal  vertebra,  where  it  bifurcates  to 
form  the 
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Bight  and  left  bronchus ;  it  is  composed  of  uJTtcinn  to  twanty  imprr 
feet  cartilaginous  rings  surrounding  twoithirdi.  nf  tbs ^oylwidcr, 
enclosed  in  a  double  elastic  fibrous  membrane  connecting  the  rings 
with  one  another,  while  the  space  behind  has,  in  addition  to  the 
membrane — there  forming  a  single  layer — a  layer  of  longitudinal 
and  another  of  transverse  unstriped  muscular  fibres,  the  transverse 
lying  beneath  the  fibrous  membrane  called  the  trachealis  muscle;  the 
last  ring,  by  a  triangular  hooked-process  curving  backward  between 
the  bronchi,  forms  two  imperfect  rings  on  either  side  for  right  and 
left  bronchus ;  the  lining  mucous  membrane  contains  much  lym- 
phoid tissue  and  numerous  glands,  and  is  covered  by  several 
layers  of  epithelium,  the  most  superficial  columnar  ciliated. 

Give  the  relations  of  the  trachea  in  the  neck. 

It  is  covered  in  front  from  above  downward  by 

Anastomosing  branches  Posteriorly,  it  lies  upon 

between  jugular  veins,  (Esophagus, 

Isthmus  of  thyroid  gland  Laterally,  lie 

Inferior  thyroid  veins,  The  common  carotid 
Arteria  thyroidea  ima  arteries", 

(when  present),  Lobes  of  tUyroid  gland, 

Sternohyoid  muscle.  Inferior  thyroid  arteries, 

Stero -thyroid  muscle,  Recurrent  laryngeal  nerves. 

Describe  its  relations  in  the  thorax. 

It  is  covered  from  before  backward  by 
Manubrium  of  sternum,  Posteriorly,  lies  the 

Remains  of  thymus  gland,        CEsophagus, 
Left  innominate  vein.  Laterally,  on  each  side,  the 

Arch  of  aorta,  Pneumogastric  nerves, 

Innominate  artery, 
Left  carotid  artery". 
Deep  cardiac  plexus. 

What  are  the  bronchi  ? 

Two  tubes,  structurally  like  trachea,  extending  from  its  bifurca- 
tion into  the  lungs,  dividing  and  subdividing  to  form  the  bron- 
chial tubes,  in  whose  walls  only  scattered  cartilaginous  plates 
exist  until  the  diameter  of  one-fourth  of  a  line  is  reached,  when 
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they  become  wholly  membranous,  while  the  muscular  coat  and 
elastric  fibrous  coat  then  form  a  continuous  circular  layer  around 
the  smallest  tubes ;  the  mucous  membrane  is  covered  with  ciliated 
columnar  epithelium ;  the 

night  bronchus  is  wider,  shorter  (about  ^t»  inch  long),  and 
more  horizontal  than  left ;  the  /  -  "^^ 

Left  bronchus  is  smaller,  more  oblique,  and  longer  (nearly  iwA. 
inches). 

Describe  the  relations  of  each  bronchus. 

The  right,  beginning  opposite  fourth  dorsal,  enters  lung  opposite 
fifth  dorsal  v^ertebra,  lying  behind  superior  vena  cava  and  right 
auricle  of  heart,  having  the  right  pulmonary  artery  at  first  below, 
then  anterior  to  it,  and  the  vena  azygos  major  arching  over  it 
from  behind. 

The  left  bronchus,  commencing  at  same  point  as  right,  passes  in 
front  of  oesophagus,  thoracic  duct,  and  descending  aorta  beneath 
the  aortic  arch,  the  left  pulmonary  artery  lying  at  first  above, 
then  in  front  of  it  to  enter  lung  opposite  sixth  dorsal  vertebra. 

What  vessels  and  nerves  supply  trachea  and  bronchi  ? 

The  arteries  are  tracheal  branches  of  inferior  thyroid  arteries  and 
bronchials  from  aorta ;  the 

Veins  empty  into*  thyroid  plexus  and  bronchial  veins ;  the 

Lymphatics  empty  into  mediastinal  glands ;  the 

Nerves  are  branches  from  pneumogastric,  recurrent  laryngeal 
branch  of  same,  and  sympathetic  nerve. 

The  Lungs. 

Describe  them. 

They  are  the  two  organs  of  respiration,  occupying  the  greater 
part  of  the  thoracic  cavity,  separated  by  the  heart  and  other  contents 
of  the  mediastinum,  covered  by  the  pleurae,  of  a  specific  gravity 
of  0.345  to  0.746,  weighing  together  about  ^brty-twA^^  ounces,  the 
right  being  the  heavier  by  two  ounces.  They  are  pinkish-white 
at  birth,  but  irregularly  marked  by  ala^e  colQi;4id  patCtles  as  age 
advances  from  the  depostf'bfcafbwmceoua-jQiatter,  orlperhaps 
altered  W<>e<^pigmeut^n  the  lung  tissue ;  they  are  divided  into 
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lobes,  the  right  lung  having  three',*,*,  the  left  only  two',';  each 
lung  has  an 

Apex,  exteadiag  into  root  of  neck  beneath  and  abase. fttst. rib, 
about  one  to  one-and  a  half  inches,  where  it  ia  in  caatact  with 
first  and  second  part  of  s  uLiula Vtiuno-Kry ;  the 


B  broad  and  concave,  resting  upon  diaphragm,  its  thin 
margins  extending  lower  down  externally  and  behind  than  in 
front ;  the 

EiimtMil  turfaee  is  smooth,  convex,  marked  by  the  iutotlubuliii 
fiiHuiui,  and  conforms  to  the  shape  of  the  thorax ;  the 

Imter  mirface  is  concave,  and  the  left  lung  presents  a  depression 
in  front  for  heart;  behind,  each  has  a  deep  fissure,  the  li'^i" 
I,  the  point  of  attachment  of  rjjytatJung ;  the 
X7 
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Roof^^  is  the  point  of  entrance  of  bronchus,  pulmonary  ami 
bronchial  arteries,  and  of  exit  of  the  pulmonary  and  bronchial 
veins  and  lymphatics ;  in  front  of  each  lies  the  phrenic  nerve  and 
anterior  pulmonary  plexus,  behind,  the  pneumogastric  and  pos- 
terior pulmonary  plexus. 

In  what  order  are  these  various  strnctnres  arranged ?^  a   '  Q % 

From  before  backward,        (IuJUIAaW^  •  -  ^^^^  -       \^ 

Pulmonary  veins,  |  ^^  ^^^^^j^^  hylett^r^      -   V  U  ^ 

Pulmonary  artery,  >■  V  A  B '  ' 

Bronchus,  etc.        3  >     >     • 

From  above  downward ;  right  lung,  .         . 

Bronchus,  ]  ^  ^  ^^^^""^  ^^  ^"^^^U^    '  t*M^  ^"^ 


Pulmonary  veins. 

Left  lung, 

Pulmonary  artery. 
Bronchus,  etc., 
Pulmonary  veins. 


> 


to  be  recalled  by  letters, 

A, 
B. 
V. 


Describe  the  structure  of  the  lung. 

They  have  externally  a  serous  coat,  a  subserous  areolar  tissue 
penetrating  between  the  lobules,  and  their  bulk  is  composed  of  the 
pulmonary  substance  or  parenchyma,  which  is  formed  of  an  aggre- 
gation of  lobules,  each  composed  of  a  terminal  bronchial  tube  with 
its  air  cells,  and  ramifications  of  pulmonary  and  bronchial  vessels, 
lymphatics,  and  nerves,  thus  forming  a  miniature  of  lung ;  they 
are  pjuianiidal  and  large  upon  the  surftrce,  smaller  and  irregular  in 
the  interior;  the  alveoli,  or  air-cells,  are  small  polyhedral  alveolar 
recesses  measuring  about  Q«e*^w»"hundrcdths  to  one-seventieth  of 
an  inch,  opening  into  the  sides  and  ends  of  the  intercellular  passages 
— i.e.,  the  irregular  terminations  of  the  bronchioles — separated 
from  one  another  by  delicate  membranous  septa,  between  the  layers 
of  which  lies  the  plexus  formed  by  the  pulmonary  artery,  thus  ex- 
posing the  Ueud  lU  till  bn  <mw  uwi/iuaj ;  they  are  lined  with  a  layer 
of  squamous  epithelium. 
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What  are  the  vessels  and  nerves  of  the  lungs  ? 

They  receive  blood  by  bronchial  arteries  for  their  own  nutrition, 
and  venous  blood  by  pulmonary  artery  for  aeration,  t.  e ,  absorption 
of  oxygen  and  emission  of  carbonic  dioxide ;  the  vessels  are 

Bronchial  arteries,  branches  of  aorta.  Pulmonary  arteries^  from 
right  side  of  heart.  The  bronchial  veins  empty  on  right  side  into 
the  vena  azygos,  on  the  left,  into  saporior  inteMSotol  vein ;  the 

Lymphatics  empty  into  bronchial  glands ;  the 

Nerves  are  derived  from  the  anterior  and  posterior  pulmonary 
plexuses,  formed  chiefly  by  branches  from  the  jijuafMUhetic  and 
pi!eii»ogas^4c  nerves. 

The  FleursB. 

What  are  the  pleurse  ? 

Two  closed  delicate  serous  sacs,  consisting  of  a  portion  investing 
each  lung  and  another  lining,  respectively,  the  right  and  left  halves 
of  thorax. 

Are  the  pleurae  in  contact  internally  ? 

No,  except  at  one  point  in  fronts  leaving  a  space  between  them 
elsewhere. 

What  is  the  visceral  layer  (that  covering  lung)  of  each 
pleura  called? 

The  pleura  pulmonaliSy  investing  the  lung  as  far  as  its  root. 

What  is  that  called  which  lines  the  thorax  ? 

Fiuera  costalis,  or  parietal  layer. 

What  is  the  ligamentum  latum  pulmonis  ? 

This  broad  ligament  of  the  lung  is  a  triangular  fold  ef  Hete  pienra- 
passing  downward  from  lower  border  of  root  of  lung  to  diaphragm, 
retaining  lower  part  of  lung  in  position. 

Do  the  pleural  cavities  differ  from  each  other  ? 

Yes,  the  right  is  shorter,  wider,  and  extends  higher  in  neck. 
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What  is  the  mediastinnm  ? 

The  median  space  left  between  the  two^jilgmaL^acs,  extending 
from  sternum  tj^ertebral  column,  containing  all  the  thoracic  yIs- 
cera  butlungs."^        ^ 

Mention  its  snbdivision,  and  the  contents  of  each. 

The  anterior  mediastinum,  bounded  in  front  by  sternum,  on  each 
side  by  pTeursB,  and  behind  by  pQjicardium ;  its  contents  are 
Origins  of  stemo-hyoid  and  stemo-thyroid  muscles, 
Origin  of  triangularis  stemi  muscle, 
Left  internal  m>ammary  vessels, 
Hemains  of  thymus  gland, 
Loose  areolar  tissue  containing  lymphatics. 
The  middle  mediastinum  is  the  broadest  portion  of  interpleural 
space ;  its  contents  are  the 

Heart  enclosed  in  the  pericardium,        Pulmonary  artery, 
Ascending  aorta,  Pulmonary  vein, 

Superior  vena  cava,  Phrenic  nerves. 

Bifurcation  of  trachea. 
The  posterior  mediastinum,  bounded  in  front  by  pericardium  and 
roots  of  lungs,  behind  by  spinal  column,  and  laterally  by  the 
pleurae ;  its  contents  are  the 

Descending  aorta,  Pneumogastric  nerves, 

The  greater  azygos  vein,  Splanchnic  nerves,'^ 

The  lesser  azygos  vein,  (Esophagus, 

.^  Left  superior  intercostal  veinf^    Thoracic  duct, 

Lymphatic  glands. 


The  Urinary  Organs. 

Where  are  the  kidneys  situated  ? 

In  the  lumbar  regions,  one  on  each  side  of  the  vertebral  column 
each  kidney  reaching  from  the  eleventh  rib  nearly  to  the  iliac  crest, 
but  the  right  a  little  lower  than  the  left;  they  lie  embedded  in  a 
mass  of  fat  behind  the  peritoneum,  which  retains  them  in  place 
with  the  aid  of  their  bloodvessels. 
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What  are  their  size  and  weight  ?  ^ 

Each  measures  about  foyy;  inches  in  length,  two  in  breadth,  and 
one  inch  in  thickness ;  they  weigh,  in  the  male,  from  jour  and  a 
half  to  six  ounces ;  in  the  female,  four  to  five  and  a  half  ounces. 

Describe  their  relations. 

The  Anterior  surface  of  right  kidney  is  in  relation  with  the  right 
lobe  of  liver,  descending  portion  of  duodenum,  and  ascending  colon. 

The  Anterior  surface  of  left  kidney,  with  great  end  of  stomach, 
lower  end  of  spleen,  tail  of  pancreas,  and  descending  colon. 

The  Posterior  surface  of  each  rests  upon  crus  of  diaphragm,  the 
anterior  lamellae  of  tr[iii]j]Xfir,iil1iH  ajioiitnrnnii  separating  it  from 
quadratus  lumborum  and  psoas  magnus. 

The  Superior  extremity  is  embraced  by  the  suprarenal  capsule. 

What  is  the  hilnm  of  the  kidney  ? 

A  notch  or  fissure  one  inch  long  at  central  portion  of  internal 
border,  opening  into  a  cavity,  the  sinus;  through  it  pass  the 
lymphatics ;  the  renal  vein  is  in  front ;  the  renal  artery^  next,  and 
ureter^,  or  excretory  duct,  behind  and  below.  V  /^  VI  /^  . 

Describe  the  naked-eye  appearances  of  a  vertical  section 
of  a  kidney. 

The  kidney  proper  consists  of  a 

Cortical  structure,  composed  of  convoluted  and  straight  urinifer-  ' 
ous  tubules,  bloodvessels,  nerves,  lymphatics,  connective  tissue, 
and  Malpighian  bodies,  and  is  prolonged  down  between  the  pyra- 
mids, forming  the  columns  of  Bertin;  a  fibrous  capsule  envelops 
the  organ,  passes  into  the  sinus  which  it  lines,  blending  with  the 
sheaths  of  vessels,  nerves,  and  the  calices ;  the 

Medullary  substance^  consists  chiefly  of  straight  tubuli  uriniferi, 
"  looped  tubes  of  Henle  *\  bloodvessels,  etc.,  arranged  in  eight  to 
eighteen  ' 

T^amids  of  Malpighi^,  whose  apices  are  embraced  by  the  calices 
of  the  pelvis ;  the 

Pelvis  consists  of  from  seven  to  eighteen  calich^  cup-like  tubes, 
embracing  the  apices  of  one  or  more  Malpigliian  pyi^imids,  con- 
verging to  form  three  infund^ulct^^hese  again  joining  to  form  tiie 
pelvisf^,  which  gradually  (iOntruutCTnto  the  ureterV  or  excretory  dw* 
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DeBcribe  the  tnbnli  nriuiferi"  (Fig.  94). 

Thej  commence  in  a  dilated  csecal  estremity,  the  Malpighian^ 
capgule  and  termiDste  by  opening  on  the  free  surface  of  the 
papillte".    The;  are  called,  in  voriouB  portiaMnif  their  course,  the  ~ 


s-7-O^f^ 

v^/' 


Proximal  convohiled  lui^,  the  much  convoluted  portion  after 
leaving  theMalpighian  capsule  and  situated  in  the  cortical  portion. 

Tlie  spiVoi  lube  0/  Sckachowa*,  next  succeeding,  where  the  tube 
approaches  the  medullary  portion  in  s  spiral  manner;  now  enter- 
iof;  the  medullary  portion,  tlic  lubes  suddenly  become  smaller, 
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quite  straight,  dipping  down  into  the  pyramids  to  ascend,  suddenly 
enlarge,  and  again  become  spiral,  and  reenter  the  cortical  structure, 
constituting  the  descending 

Lo€fp  of  Henl^f  this  ascends^,®  in  an  irregular  angular  manner 
through  the  cortex,  and  terminates  in  the 

Distal  convoluted  ttibe^^,^^,  which  terminates  in  a  narrow 

Curved  titbe^^,  continuous  with  a 

Straight,  or  collecting  tub^^^^j  terminating  on  summit  of  one  of 
the  papillse. 

Describe  these  straight  tnbes^'*^^- 

Traced  into  pyramids  from  the  papillae,  they  run  from  apex  to 
base,  dividing  dichotomously,  receiving  the  curved  tubes,  to  enter 
the  cortex  mucKTncreased  in  number,  where  they  form  conical 
masses  with  their  bases  toward  the  medullary  portion. 

What  are  these  conical  masses  called  ?  i  *     fi  >- 

The  pyramids  of  Ferrein.>  ^.  7  caIt.  -T   I  -*  '^  'SJilXa.o^    ' 

Describe  the  epithelinin  of  the  uriniferons  tubules. 

It  varies  in  different  portions,  being  flattened  polyhedral,  angular, 
and  columnar. 

Describe     the     Halpighian    bodies   (tufts,    or    vascular 
glomeruli). 

Each  is  formed  by  a  renal  afferent^  (Fig.  95)  arteriole^  which,  after 
piercing  the  capsule— a  pouch-like  commencement  of  a  tubulus 
uriniferus  lined  with  flattened  epithelium^ — ^breaks  up  into  a  tuft 
of  vessels  forming  a  plexusc,  from  which  arises  the  efferent^  vessel 
emerging  from  capsule  near  point  of  entrance  of  afferent  arteriole. 

Describe  the  renal  circulation. 

The 

Renal  artery,  from  aorta,  divides  just  external  to  hilum,  into 
four  or  five 

Primary  branches,  which  divide  and  subdivide  to  form 

ArterioB  propricB  renales,  two  of  which  run  along  the  sides  of  each 
Malpighian  pyramid,  giving  off  afferent  branches  to  Malpighian 
bodies  in  columns,  and,  bending  between  bases  of  pyramids  and 
cortex,  send  off  the  (1)  interlobular,  and  (2)  arteriolse  xectsa; 


=*"*'*'****BMHM»<«V.'< 
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(1)  Interlobular  arteries,  passing  outward  between  the  pyramids 
of  Ferreio  to  capsnle,  termioating  in  stellat«  plesuses  beneath  it 
{iitan  qf  Verkesea),  and  also  supplying  afferent  arterioles  to  Mal- 
pighian  bodies  of  cort«x,  whence  issue  efferent  vessels  forming  a 

dense nCTwiMp&ciM around  adjacent  uriniferous  tubules;  and  the 


(2)  ArleriolcB  reclcb,  or  degeending  branches,  passing  from  bases  to 
apices  of  pyramids,  there  to  terminate  in  tlie  venous  plexuses. 

The  blood  is  collected  by  the  sUllaie  venous  plexuses  beneath  the 
capsule,  forming  veme  inlerlobu/ares,  which  paaa  between  pyramids 
of  Ferrein,  arc  joined  by  branches  emptying  the  plexuses  around 
convoluted  tubes  of  cortex  ,  and  join  the  venoe  rectse  at  bases  of 
Malpighian  bodies;  these  veiuB  recta:  heiag  hranchca  Itain  pkxutei 
at  apices  of  medullary  pyramids  formed  by  arteriole  rects.    The 
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junction  of  the  vena  recUs  and  retoE  inlerlobuhrti  form  the  vena 
prnpriis  renalet,  accompanying  tbe  arteries  of  the  same  name, 
which  receive  venoua  twigs  from  Maipighian  bodies  of  medulla 
and  unite  in  the  einua  to  form  .the 

Benal,  or  emalgenl  vein,  which  pasnea  out  of  hilum  to  empty  into 
inferior  vena  cava,  the  right  vein  being  the  shorter. 

Fia  B5. 


Describe  the  nervflB  of  the  kidney. 

They  are  small,  fifteen  in  number,  have  ganglia  developed  upon 
them,  and  come  from  the  t"lfl''  p'"""  lower  and  outer  part  of 
ecmiluBa£.gaDglia,  and  from  lesser  and  smallest  "plnnrl*"'"  nerves 
forming  the  renalplexut,  communicating  with  spermatic  plexuB. 

The  ITreters. 

Whftt  IB  the  meter  1 
It  is  the  tubular,  cylindrical,  excretory  duct  of  the  kidney,  of 
■  the  size  of  a  goose-guill,  «i»i-jgi.  \fl  eiirhtean  inchPB  long,  extend- 
ing from  the  pelvis  of  kidney  to  baae  of  bladder,  into  which  it 
opens  by  a  constricted  orifice,  after  having  jiiiyiiiil  iilillijlli  Ij  for 
nearly  an-wob-  between  its  "■'iiril'-'"  '    '  *"  it  has  a 

fibrous  coal  continuous  with  capsule  of  kidney  and  fibrous  tjssne 


H. 
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of  bladder,  a  mmcular  coniposed  of  longitadinal  and  circular 
fibres,  a  mucous  covered  with  several  layers  of  many  shaped  epithe- 
lial cells. 

Describe  its  course  and  relations. 

It  passes  obliquely  downward  along  posterior  abdominal  wall 
beneath  the  peritoneum,  over  the  iliac  arteries,  behind  ilium  on    ^ 
right  side^  and  stgUlAlU  fl^^^ure  on  kft^  enti^  the  ppjtftiior  falser  tu>< 
Ifj^fthent  of  bladder  in  male,  with  vam  dtfiuftus  between  it  and .  j  , 
bladder,  and  enters  bladder  obliquely  (see  supra)  about  one  and 
one-half  inches  behind  prostate,  and  two  inches  from  its  fellow, 
at  postenoit^v4Ui»^^wef  teigtyne ;  in  female  it  passes  along  sides  of 
xcii'viT  nteri  and  upper  part  of'  vagiaa ;  the  right  ureter  lies  close 
to  outer  side  of  vena  cava. 


The  Bladder. 

What  is  the  bladder^  ? 

The  musculo-membranous  reservoir  for  the  urine,  situated  be- 
hind the  pubes,  between  it  and  rectum  in  male,  between  the  pubes 
and  uterus  in  female;  when  moderately  distended  its  dimensions 
are,  length  fej*'  -inches,  breadth  three  inches,  capacity  about  one 
fMA4r^  in  the  child  it  is  an  abdominal  organ,  and  also  in  adults 
when  distended.     It  presents  for  examination,  the 

Summit^^  (Fig.  98),  connected  with  umbilicus  by  a  fibro-mus- 

cular  cord,  the  ««w^tr,  and  by  two  fibrous  cords  placed  on  either 

/  •  side,  the  obliterated  foetal  hypogastric  arteries;  the 

\,  '    y  Body  lies  against  posterior  surface  of  pubes,  triangnlar  liga- 

^ '        -      ment,  iatttrnal  obturator  muscles,  and  —when  distended — abdom- 

roftl'-watis,  its  |r[]f)tflfitrr  surface  being  covered  by   prritonniin. 

having  some  coils  of  umuU  indi'Bfiine  interposed  between  it  and 

rectttfl^j-tcmi  Titents  in  female ;  the  obliterated  hypogafttric  arteries 

cross  its   sides  obliquely  from    below,  upward  and  forward,  all 

below  them  being  uncovered  with  peritoneum ;  the  vaa  deferens 

curves  from  before  backward  along  eackside  to  reach  the  base  of 

bladder  passing  across  the  obliterated  hypogastric  vessels  and 

along  inner  side  of  ureter ;  the 


Fio.  US. 
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J^undui  nr  bate'^  (Fig.  98),  is  directed  downward  and  back- 
ward, resting  in  the  male  upon  the  aecoad  portioD  of  rectum,  in 
ibe  female  upon  lower  part  of  cervix  uteri,  being  adherent  to 
upper  part  of  vagina,  but  separated 
from  cervix  by  a  fold  of  peritou^m 
wbich  is  reflected  so  as  to  cover  a 
small  portion  of  base;  in  male  the 
peritoneum  passes  from  rectum  to  same 
portion  of  base ;  the 

Mck,  or  cervix"  (Fig.  98),  is  the 
constricted  portion  continuous  with 
urethra,  surrounded  in  male  bj  pros- 
tate gland,  and  is  directed  downward 
and  forward. 

How  ia  the  bladder  beld  ia  place  t 

Bj  tr-ue  und/alK  ligamenli ;  thetpfe, 
being  the 

Anterior,  or  /i«ij  proataiic,  formed  by  two  folds  of  the  recto- 
vesical fascia  extending  from  either  side  of  pubic  symphysis  to 
front  of  cervix  over  upper  surface  of  prostate  gland  ;  the 

Lateral,  of  same  tissue,  passing  between  lateral  surfaces  of 
prj)stot*-giand  on  each  side,  and  sides  of  base  of  bladder;  the 

Uraehu^  (Fig.  98),  a  fibro-muscular  cord  covered  with  perito- 
neum, stretching  between  apex  of  bladder  and  umbilicus. 

The  -faJfltTIi  gaments  are. 

Two  Poiterior,  folds  of  peritoneum  passing,  in  male  from  sides 
of  rectum,  in  female  from  sides  of  uterus,  to  postero-lateral  aspect 
of  bladder,  and.  contain  the  obliterated  hypogastric  arteries,  the 
ureters,  vessels,  and  nerves. 

Two  lateral,  peritoneal  folds  passing  from  iliac  fona  to  sides  of 
bladder. 

Superior"  (Fig.  98),  a  peritoneal  fold  passing  over  undihus  and 
obliterated  hypogastric  arteries  from  apex  of  bladder  to  umbilicus. 


What  U  the 


(Figr.  98)  ? 


268         E33ENTIA.LS   OF    HCHAK    A.yA.TOHT. 

Describe  the  stractiire  of  the  bladder. 

It  lias  four  coat8,  viz.,  a 

PcrUoneal"","  (Fig,  98),  covering  posterior  sarface  from  entranre 
of  ureters  at  base  to  its  summit,  pasaing  on  to  sides  whence  it  is 
reflected  to  abdominal  and  pelvic  walls:  a 

Muicular,  consiBting  of  fibres  spirally  arranged  forming  figure* 
of  eight  loops,  the  more  superficial  being  nearly  hngiludinal,  the 
deeper  nearly  circular,  corres)>onding  to  same-named  layers  of 
older  authors;  these  form  seven  more  or  less  diatinctly  marked 
layers,  the  loops  directed  toward,  and  embracing  the  urachua  and 
urethra  respectively,  the  abrogation  of  theae  loops  around  the 
oeek  forming  the  sphincter  and  the  fibres  passing  in  all  directions 
are  continued  into  prostatic  urethra  (Pettigren) :  a 

Cellular,  which  is  a  layer  of  areolar  tissue  intimately  blended 
with  mucous  membranes  binding  it  to  tbe  muscular  coat;  a 

Mueoui  coal,  covered  by  transitional  epithelium,  the  superficial 
layer  of  polyhedral  cells,  below  club-shaped  and  smaller  spindle- 
celled:  it  contains  a  few  nmcoug  fQl.l|cle9 
^"'  "  iiid  numerous  racfiiofiB&glMida  lined  with 

columnar  epithelium  near  tbe  neck;  it 
IS  thrown  into  folds  or  ruga  when  blad- 
der is  empty, 

What  are  the  muscles  of  the  ore- 
tersT 

Two  oblique  bands  rising  behind  the 
orificesoftiie  ureters  which  converge,  to 
be  inserted  by  a  fibrous  process  into  the 
middle  lobe  of  prostate  gtand. 
What  is  the  trigoiiQin  veHlcee  or 

trigone  vesical'  (Fig.  97)? 

A  triangular  smooth  surface  at  base  of 
bladder,  with  apex  forward,  of  a  paler 
color  than  remainder  of  mucous  mem- 
brane, which  is  intimately  adherent  to 
subjacent  tissues:  the 

Lateral    boundaries    are    two   slightly 
3  each  side  passing  backward  and  outward  from 
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the  apex  formed  by  urethral  opening  to  orifices  of  ureters',  cor- 
responding to  the  muscles  of  these  ducts,  the  openings  being  placed 
about  two  inches  from  one  another  and  one  and  a  half  inches 
behind  urethral  opening,  a  line  connecting  the  two  forming  the 
ba4i€  of  the  trigone. 

What  is  the  uvula  vesicse^  (Fig.  97)  ? 

A  slight  elevation  of  the  mucous  membrane  projecting  from 
lower  anterior  portion  of  floor  of  bladder  into  orifice  of  urethra. 

Mention  the  arteries  supplying  the  bladder. 

Superior y  middle  and  inferior  vesicaly  and  small  twigs  from  obturator 
and  Bciaiic  arteries  in  male,  with  additional  branches  from  uterine 
and  vaginal,  in  female:  the  veins  form  intricate  plexuses  around 
neck,  sides,  and  base,  emptying  into  internal  iliac  vein;  the 
lymphatics  accompany  the  vessels. 

Give  the  nerve-snpply  of  the  bladder. 

Branches  from  hypogastric  plexus  of  sympathetic  supply  upper 
part,  and  the  third  and  fourth  sacral  nerves  the  base  and  neck. 

The  Male  Urethra. 

Describe  this  canal. 

It  extends  from  neck  of  bladder^  to  meatus  urinarius,  measuring 
from -"'tfRtttf  fljn^^"^^*^!  presenting  a  double  curve  when  penis  is 
flaccid,  but  a  single  one  with  convexity  downward  during  erection. 

Name  and  describe  each  of  its  divisions. 

They  are  the  prostatic^,®,  membranous,  and  spongy. 

The  prostatic  portion\^  (Fig.  97)  is  that  portion  passing  from  base 
to  apex  of  prostate  gland,  running  nearer  the  upper  surface,  measur- 
ing onaaiui«.4}uarter  inches  long,  is  theVtdaot  and  maat,di]atable 
section  of  urethra  and  is  spindle-shaped ;  upon  the  median  aspect 
of  the  floor  is  a  narrow  longitudinal  ridge  eight  to  nine  lines  long, 
the  verumontanum  or  caput  gallinagiyiif^  (Fig.  97)  containing  mus- 
cular and  erectile  tissue :  on  either  side  is  a  slight  fossa,  its  floor 
presenting  the  numerous  openings  of  the  prostatic  ductS}  called  the 
prostatic  sinus. 
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The  «tniM /wcu&H*,  or  u/eru8  wKMcu/tnag*  (Fig.  97),  is  a  depression 
extending  about  a  quarter  of  an  inch  upward  and  backward  be- 
neath middle  lobe  of  prostate  in  the  median  line  at  fore  part  of 
veruRioDtanum,  upon  or  within  whose  margins  are  the  slit-like 
orifices  of  the  *emina/ or  rjaculatory  dud^  (Fig.  97 1. 

The  memitranout poriioJifi  (Fig.  97)  is  that  portion,  three-quarters 
of  an  inch  long,  extending  between  apex  of  prostate  and  bulb  of 
corpus  BpongioBum,  which  is  included  between  the  layers  of  the 
triangular  ligament  about  one  inch  beneath  the  pubic  arch  ;  it  is 
surrounded  by  thn  r[iiniirrw"r'""''^hnrinTinrlr'|  and  is  the  narrowest 
portion  of  urethra,  except  meatus. 

The  tpimgy  porfion^^  (Fig.  97)  is  the  longest  measuring  about 
six  inches,  ia  so  called  from  being  contained  in  the  corpus  spongio- 
sum, extends  from  membranous  portion  to  meatus  urinariua,  and 
presents  a  posterior  dilatation,  that  of  the  bulb'  (Fig.  91j),  aud  one 


anterior,  tlie/OTSona«icti^aris"(Fig.  98),  the  former  havingopening 
iiitu  it  the  duota  of  Cowper's  glands,  the  latter  fossa  being  aitUdteU 
within  the  glans  penis,  having  an  opening  directed  forward  in  its 
roof,  the 

Latmrnr^ituiiiitiin,  the  oriUce  of  a  large-mucons-Oi^pt ;  there  are  also 
here  numerous  other  scattered  openings  of  glands  similarly  directed. 
What  is  the  meatus  nrinarins  t 

The  anterior  orifice  of  the  urethra,  a  V«iiisal  slit  about  three 
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lines  long  bounded  on  each  side  by  a  small  labium,  and  is  the  nar^ 
rowest  portion  of  the  canal. 

Describe  the  strnctnre  of  the  nrethra. 

It  possesses  three  coats,  viz.,  a  mucous,  forming  a  part  of  the 
genito-urinary  membrane  internally  and  continuous  with  the  skin 
externally,  having  numerous  mucous  glands  imbedded  in  its  sub- 
mucous tissue,  which  open  on  its  free  surface,  and  is  covered  with 
columnar  epithelium  except  near  meatus  where  it  is  squamous. 

The  muscular  coat  consists  of  luugiludlflal  fibres  externally, 
circular  within,  the  latter  lying  beneath  urethral  mucous  mem- 
brane for  its  whole  length,  the  former  leaxiog  tbe-«ircttlar  fibres  at 
the  bulhuto  envelop  the  spongy  budy.bcneath  its  fibrous  coat,  again 
rejoining  the  circular  fibres  at  the  meatus  urinaria", ;  both  mus- 
cular layers  are  in  direct  continuity  with  those  of  bladder.  (For 
voluntary  urethral  muscles  see  p.  331.) 

Erectile^  this  is  a  thin  layer  of  erectile  tissue  surrounding  the  mem- 
branous and  prostatic  portions,  anteriorly  becoming  continuous 
with  that  of  corpus  spongiosum. 

Female  Urethra. 

Describe  this  canal. 

It  is  about  one  and  one-half  inches  long,  extends  from  bladder  to 
meatus  urinarius  above  anterior  vaginal  wall,  pierce^jjhjalmngfikir 
ligament,  and  is  embraced  by  rrnnyifiisor  iirnthtm  wiinrlr  as  in 
male :  its  structure  is  similar  to  that  of  male  urethra,  it  is  lined  by 
laminated  squamous  epithelium  merging  into  spheroidal  near  blad- 
der, is  a  quarter  of  an  inch  in  diameter,  but  is  capable  of  much 
greater  dilatation;  and  its  anterior  opening  (meatus)  is  situated 
near  anterior  margin  of  vagina,  about  one  inch  below  clitoris,  WtSr^. 
rounded  by  a  prnm^JJifinirt  frf  miifmis  m^*^^*-"^^^ 

The  Male  (Generative  Organs. 

Where  is  the  prostate  gland  situated^  (Fig.  97)? 

It  surrounds  neck  of  bladder  and  commencement  of  urethra, 
lying  in  pelvic  cavity  posterior  to  deep  perineal  fascia,  behind  and 
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below  symphysis  pubis  upon  the  rectum:  through  it  pass  the 
urethra  and  seminal  ducts. 

Describe  its  form  and  size. 

It  resembles  a  haist'tliuatliut  in  form,  measures  uhs  aud  a  half 
inches  transversely ,  qua  inch  an  tero-posteriorly,  three-quarters  of  an 
inch  in  depth,  and  weighs  about  mk.  diuuhms :  the  base  is  directed 
backward  toward  bladder:  it  consists  of  two  equal- sized  lateral 
lobes  and  a  middle  lobe,  (a  small  transverse  band  or  rounded 
triangular  eminence  placed  between  lateral  lobes  immediately 
beneath  neck  of  bladder  behind  commencement  of  urethra^ 

Describe  its  structure  1 

It  is  composed  of  numerous  follicular  pouched  glands  opening 
into  elongated  canals  which  join  to  form  twelve  to  twenty  excre- 
tory ducts  imbedded  in  the  interstices  of  a  stioma  formed  of  inter- 
lacing bundles  of  uuuUipcud  muscle,  the  whole  being  inclosed  in  a 
fibnmr  capsule. 

What  retains  the  gland  in  place  1 

The  pubo  proatatic  ligaments  of  bladder,  posterior  layer  of  deep 
permeal  fascia,  and  anterior  portion  of  lerator-ani  muscle. 

Describe  the  situation  and  structure  of  Cowper's  glands  ? 

They  are  two  small  lobulated  glands  of  the  size  of^^if^  lying 
between  the  ttro  layers  of  the  doop  perineal  fascia  in  front,  close 
behind  bulb  of  urethra,  °"**VMn^H  ^y  r  ,  |i  fi  ii  ii  lliiii  iimiHr 
and  opening,  by  ducts  one  inch  long  which  pass  obliquely  forward 
beneath  mucous  membrane,  on  the  floor  of  bulbous  portion  of 
urethra. 

The  Penis. 

Describe  the  penis  ? 

It  has  a  root,  body^  (Fig.  98),  and  extremity  or  glans  penis*,  and 
consists  of  three  elongated  cylindrical  masses  of  erectile  tissue, 
composed  of  a  fihiOttSaSjieath  which  sends  inward  fitfmerous  inter- 
lacing bands  (trabooulae)  forming  numerous  meshes  in  which  lie 
the  bloodvessels.    The  upper  two  cylindrical  bodies  lying  side  by 
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side,  like  a  duublestMttWil  gun,  are  called  the  corpora  cavernosa*; 
the  third,  much  smaller,  lying  in  median  line  beneath,  like  the 
ramrod  of  a  gun,  is  the  corpus  spongiosum^. 

Describe  the  corpora  cavernosa. 

Situated  as  just  described,  they  are  intimately  connected  in  their 
anterior  three  fourths  where  they  are  in  contact,  presenting  a 
median  dorsal  groove  for  vessels  and  nerves,  an  inferior  median 
one  for  corpus  spongiosum,  while  their  posterior  fourth  diverges, 
forming  the  crura^,  which  are  attached  to  the  rami  of  pubes  and 
ischium  anterior  to  the  tuberosity ;  near  their  point  of  junction 
with  one  another  they  become  slightly  enlarged,  forming,  on  either 
side,  thft  hulh^qf  the  corpus  cavernosum. 

What  other  structnre  besides  the  crura  secnres  the  root  of 
the  penis  to  symphysis  pnbis  ? 

The  auSB^nsory  ligament,  a  fibrous  membrane. 

What  is  the  septum  p#€fttltiforme«  ?  ^  >U\r  X  ^^^  ^^' 

The  anterior  portion  of  the  vef>ti)Cal  fibrowu^septum  which  is  in- 
complete, the  fibrous  bands  resembling  in  their  arrangement  the 
teeth  of  a  comb ;  the  septum  and  fibrous  sheath  contain  numerous 
elastic  and  muscular  fibres  in  addition  to  the  white  fibrous  tissue. 

Describe  the  corpus  spongiosum. 

It  incloses  the  urethra^,  lying  medianly  below  at  junction  of 
corpora  cavernosa,  commencing  behind  in  front  of  deep  perineal 
fascia  between  the  crura  of  the  corpora  cavernosa  as  a  rounded 
enlargement,  the  twiif^,  which  is  surrounded  by  the  aeceierator 
uHmu  rrrascle.  Anteriorly  it  forms  a  conical  enlargement,  flatten- 
ing from  above  downward,  which  caps  the  blunted  end  formed  by 
the  corpora  cavernosa,  the  glans  peni^,  the  margin  of  whose  base 
is  called  the  corona  gland U,  the  constriction  behind  the  cervix. 

What  other  parts  of  importance  does  the  penis  present  ? 

The  meatus  urinarius^  the  external  orifice  of  urethra  opening  at 
summit  of  glans  penis.  Q      'lj[f 

The  prepuce,  a  portion  of  skin  of  penis  prolonged  forward  so  as  jy^-^^^ 
either  completely  or  partially  to  cover  glans  penis,  lined  intemsyjr  jj^i*  '^'^^ 
by  aiisstre  reuoHibliug"  uimtous  membrane. 

18 
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The  frcenum  prceputii,  a  fold  of  mucous  membrane  passing  from 
behind  meatus  to  bottom  of  a  depressed  raph6  to  become  con* 
tinuous  with  under  margin  of  prepuce. 

OlanduUe  Tysonii  odoriferoR,  numerous  small  lenticular  sebaceous 
glands  upon  corona  and  cervix  of  glans,  secreting  sebaceous  matter 
with  a  peculiar  odor. 

What  is  meant  by  erectile  tissue  ? 

An  intricate  venous  plexus  formed  by  the  interspaces  between 
the  fibrous  trabeculse,  the  blood  being  delivered  in  the  following 
ways:  (1)  by  arteries  terminating  in  ordinary  capillaries — this  is 
the  arrangement  in  the  corpus  spongiosum  and  glans— (2)  fine 
convoluted  arterial  twigs  opening  directly  into  venous  network  by 
funnel-shaped  extremities.  v*^V^^J'*'-''^^\ 

What  are  the  helicene  arteries  1 

Convoluted,  tendril-like  arterial  branches  opening  directly  into 
venous  plexus  (supra),  as  just  explained,  most  abundant  in  back 
parts  of  spongy  and  cavernous  bodies. 

Name  the  arteries,  veins,  and  lymphatics  of  the  penis. 

The  arteries  are  all  branches  of  internal  pudic,  viz., 

Artery  of  bulb,  to  corpus  spongiosum. 

Arteries  of  corpora  cavernosa,  to  these  bodies. 

Dorsal  arteries  of  penis,  to  corpora  cavernosa,  glans,  prepuce,  and 
skin;  the 

Veins  return  blood  by  dorsal  vein,  prostatic  plexus,  and  pudental 
veins. 

Lymphatics,  the  superficial  end  in  inguinal  glands,  the  deep  join 
deep  pelvic  lymphatics ;  the 

Nerves  are  branches  of  internal  pudic  and  hypogastric  plexus 
of  sympathetic. 

The  Testes  and  their  Coverings. 

What  are  the  testes  or  testicles  (Fig.  99)  ? 

They  are  the  procreating  glands,  those  which  secrete  the  seminal 
fluid,  are  of  ovoid  form  compressed  laterally,  and  are  each  ob- 
liquely suspended  in  the  scrotum  by  their  own  spermatic  cord. 
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They  measure  from  one  and  a  half  to  two  inches  long,  one  inch  in 
breadth,  and  one  and  a  quarter  inches  antero-posteriorly,  weighing 
from  six  to  eight  drachms,  the  left  being  slightly  larger. 

What  is  the  scFotnm  1 

A  ctttoiieotiB  peuch  containing  the  testicles  and  part  of  sper- 
matic cords,  formed  of  iM^g  U UitiH  l«e^ternally  and  beneath  this  of 
a  reddish  contractile  layer,  the  dm  flf^fcontinuous  with  contiguous 
aup4»r£MM^&yMia  and  sending  inward  a  partition,  the  supimmmviir 
dividing  the  scrotum  into  two  compartments. 

Describe  the  coats  of  the  testis.    .  j^  J  'X  i^j^^''^-^  t 

They  are,  the  ^T>a>om*'^ —  \ 

Tunica  vaginalis  testis^a  serous  coat  originally  derived  from  peri- 
toneum, consisting  of  a  portion  investing  the  testis,  the  visceral 
layer,  or  tunica  vaginalis  propria,  and  a  parietal  layer,  or  tunica 
vaginalis  reflexa ;  the 

Tunica  albuginea  is  formed  of  white  fibrous  tissue  surrounding 
the  gland  and  reflected  into  its  interior  at  its  postero-superior 
border  to  form  an  incomplete  vertical  partition,  the  mediasiinum 
testis,  or  corpus  Highmorianum,  from  which  fibrous  septa  pass,  sepa- 
1/  rating  the  glandular  lobules ;  the 

'^  Tunica  vasctUosa,  ox  pia  mater  testis,  consists  of  a  plexus  of  blood- 
vessels bound  together  by  areolar  tissue,  which  invests  the  inner 
surface  of  the  tunica  albuginea  and  sends  off  processes  between 
the  lobules. 

What  is  meant  by  the  coverings  of  the  testis  f 

The  structures  with  which  the  testes  become  iwwsted  in  their 
pi  jrti^fip  [im^iriMii  to  birth,  from  the  abdomen  along  the  inguinal 
canals  into  the  scrotum. 

Name  these  coverings. 

_  *'*'      [  scrotum,  plosply  adhering  to  each  other. 
Dartos,)^^K.,^Qj>sJi^^^ 

Inter  columnar  y  or  external  ipermatic  fascia,  derived  from  margiiiB 

of  — r*-"nn|  nhrJon'-^^^  ^^QS*c^ 

Oremaster  muscle,  derived  from  lower  border  of  iuliuiuiil  ullttuue 


A 


muscle  (some  authors  deny  this). 
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InfundihiUiform,  or  fascia  propria,  a  downward  continuation  of 
infundibuliform  process  of  tKaaaxfiiaalis  fascia. 
Tunica  vaginalis^  derived  from  peritoneum  (supra). 

Describe  the  strnctnre  of  the  testis. 

It  consists  of  some  hundreds  of  seminiferous  tubules,  one-one- 
hundred  and  fiftieth»to  ooe^two-hundredths  of  an  inch  in  diameter, 
convoluted  so  as  to  form  thre&hundred  conical  (pbulesy  with  apices 
toward  mediastinum ;  the  tubes  then  unite  to  form  twenty  or  thirty 
larger  ducts,  one-one-fiftieth  of  an  inch  in  diameter,  called  vasa 
rectaPf  which,  passing  upward  and  into  the  mediastinum,  form  a 
close  network  of  anastomosing  tubules,  the  rete  testis ;  these,  at  the 
upper  end  of  the  mediastinum,  terminate  into  twelve  to  twenty  va>sa 
effereniia^f  perforate  the  tunica  albuginea,  and  become  enlarged 
and  convoluted,  forming  coni  vasculosl  *",  which  aggrey;ated  compose 
the  globus  major  of  epididymis;  the  tubules  consist  of  a  mem- 
brana  propria  lined  with  a  layer  of  polyhedral  cells,  with  two  or 
more  inner  layers  of  spheroidal  cells,  which  divide  into  epithelial 
cells  ultimately  to  become  converted  into  spermatozoids;  the  vasa 
recta  and  tubes  of  rete  testis  have  thin  walls  lined  by  one  layer  of 
squamous  cells ;  the  vasa  efferentia  and  ep  didymis  have  thicker 
walls,  containing  muscular  tissue  and  are  lined  with  columnar 
epithelium. 

What  is  the  epididymis  ? 

A  convoluted  tube,  some  tw^atjr.  ieefc  long,  lying  along  posterior 
border  of  testis,  commencing  on  testicle  side  by  convergence  of  tubes 
of  coni  vasculosl,  and  ending  in  the  single  vas  deferens  beyond. 

Describe  its  varions  parts. 

The  globus  major^  ij>  formed  by  the  coni  vasculosi,  or  efferent 
ducts,  which  open  at  intervals  into  the  single  duct  forming  epi 
didymis;  the 

Bodyz  is  the  central  portion  formed  by  the  convolutions  of  the 
tube  bound  together  by  delicate  areolar  tissue ;  the 

Globus  mlnor^  is  the  lower  enlarged  portion,  composed  as  body 
is,  and  connected  to  testis  by  fibrous  bands  and  areolar  tissue ;  the 

Va'i  aberrensi  is  a  narrow  tube  extending  up  into  cord  for  two 
or  three  inches,  ending  in  a  blind  extremity,  occasionally  con- 
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nected  with  lower  part  uf  tube  of  epididymia,  or  commencement 
of  viig  deferens ;  the 

HydsUdtof  MorgagniaiiiSrat^X  bodies  attached  to  epididymis  or 
upper  portion  of  testicle  by  pedicles ;  one  of  these  is  probably  the 


Sescribe  the  vas  defiereiu>>. 

It  is  the  excretory  duct  of  testis,  and  a  cuuliuuuliuU'iJf'VlTtdidy- 
mis,  commencing  at  globus  minors  to  ascend  along  p 
oi  Xm^stSSS  epididymis,  back 
of  spennatic  cord,  through  the  F'"-  "B. 

inguinal  canal  to  internal  ab- 
dominal ring,  whence,  pass  g 
into  pelvis,  it  crowes  TXtCTn  I 
iliac,  cup^  niniiiiil  ri|iignMtiii 
artery  to  reach  side,  then  by  a 
curve  downward  and  backward 
the  baae  of  bladder  LHliLiual  to 
the  ui-eWf^'  (Fig.  9t!);  here  it 
lies  between  the  bladder  and 
rectum,  coursing  along  inner 
border  of  seminal  vesicle*  (Fig 
96|  on  each  side,  becoming  en 
larged  and  saccdlated,  but  nar 
rowing  at  base  of  prostate  where 
joined  by  duct  of  vesiculee  sem 
nales'  (Fig.  96),  it  foi'ms  the 
ejacutalory  duct'  (Fig.  96),  It 
measures  about  Iww  ftWl  long, 

is  about  one  and  a  quarter  lines  in  diameter,  ltd  lumen  measunng 
but  one-third  line,  and  has  thick,  rigid  walls,  presenting  a  haid, 
cord-like  sensation  when  rubbed  between  the  fingers. 
What  are  the  arteries  of  the  testis  and  its  coverings  T 

The  gland  itself  is  supplied  by  the  gpermatie  arteryvt  (Fig.  99), 
the  coTeringa  receive  blood  from  superficial  external  pudic  and  deep 
external  pudicttora  kmor&\,  euperficialpaineal  from  internal  pudic, 
cremasteric  from  epigastric,  and  artery  qf  vat  defereoi  from  superior 
vesical. 
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The  veins  leave  back  of  testicle  formitig  the  pampiniform  plexus, 
which  ends  in  a  single  trunk  emptying  on  right  side  into  ascend- 
ing vena  cava,  on  left  into  left  renal  vein. 

Veins  of  the  same  name  as  arteries  supplying  coverings,  return 
blood  to  femoral,  external  and  internal  iliac  veins. 

What  nerves  go  to  each  testicle  and  its  coyeringsf 

Branches  from  spermatic  plexus  of  sympathetic  to  testicle  itself, 
to  coverings  and  cord  the  ilio-inguinal,  iHo-hypogaatnc^  superficial 
perineal^  inferior  pudendal,  and  genital  branch  of  genito-crural  nerve. 

What  are  the  component  parts  of  the  spermatic  cord,  and 
how  are  they  disposed  1 

Vas  deferens^  Spermatic  nerve-plexus, 

Spermatic  artery,  Branch  of  ilio-inguitial  nerve, 

Cremasteric  artery.  Branch  of  genito-crural  nerve, 

Artery  of  vas  deferens,  Vas  aberrens  (when  present), 

Spermatic  veins,  Lymphaiics, 

These  form  a  cord  bound  together  by  connective  tissue  about  AlU'i" 

incfaorlong,  extending  from  globus  minor  to  intemglgbdoaMnal 

ring. 

Describe  the  vesicnlse  seminales. 

They  are  two  lobulated  membranous  receptacles  fortkchsemieji, 
which  they  dilutw  with  their  own  secretion.  They  are  pyramidal 
in  form,  are  about  two  and  a  half  inches  long  by  five  lines  broad, 
by  two  to  three  lines  thick,  and  lie  in  contact  with  base  of  bladder, 
diverging  from  each  other  from  base  of  prostate  to  near  entrance 
of  ureters ;  they  join  by  their  anterior  pointed  extremities  with  vas 
deferens,  forming  on  each  side  the  ejaculatory  dvM  (Fig.  96), 
terminating  in  prostatic  urethra  by  slit-like  orifices  on  each  side  of 
th^:,  sinu!^  (Fig.  97)  at  front  of  verumontanum. 

Describe  the  descent  of  the  testes. 

During  early  foetal  life  the  testes  lie  at  back  part  of  abdomen, 
(behind  the  peritfHwtmi,  just  below  and   in   front  of  kidneys; 
attached  to  lower  end  of  epididymis,  and  attaining  its  full  develop- 
ment from  fifth  to  sixth  foetal  month  is  t h f'ryubfnifrrifjicm  testes,  which  =*  [^^u<-^' 
contains  muaettlAP- tissue;  this  divides  below  into  three  portions, 
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passing  to  Poupart's  ligament,  to  ob  pubis  and  rectus  muscle,  and 
to  ddfU^y  ^  bottom  of  scrotum ;  the  gubemaculum  is  supposed  to 
contract  and  so  cause  descent  of  testicle,  but  this  is  a  moot  point. 
Between  the  fifth  and  sixth  month  each  testis  reaches  the  iliac 
fossa,  by  seventh  it  enters  internal  abdominal  ring,  by  eighth 
month  it  has  reached  the  scrotum,  carrying  before  it  the  peritoneal 
sac,  the  upper  part  of  which  usually  becomes  obliterated  just 
before  birth,  the  lower  portion  then  forming  the  funicffi  vnginnlis 
testis  completely  cut  off  from  abdominal  cavity ;  the  other  structures 
in  front  of  the  testis  are  likewise  carried  onward,  forming  its  cover- 
ing, as  already  described  (see  page  275). 


Female  Organs  of  Generation. 

What  is  the  vulva  1 

The  term  includes  the  following  organs : 

Labia  minora^,  Vaginal  orific^, 

Mons  venerit^,  Clitorii^, 

Labia  rruiforcfi.  Meatus  urinariut^*. 

These  parts  are  also  called  the  pudendum  and  external  organs  of 
generaJtium, 

Describe  the  mons  veneris\ 

It  is  a  rounded  eminence  surmounting  vulva  in  front  of  pubes, 
formed  by  a  collection  of  fatty  tissue,  and  at  puberty  becomes 
covered  with  hair. 

Describe  the  labia  majora'  and  minora^'. 

The  Labia  majorat  are  two  prominent  longitudinal  cntauemis 
fCjWS*J)assing  downward  from  mons  veneris  to  anterior  part  of 
perineum  enclosing  the  common  urino-sextuil  opening.  Each  labium 
is  formed  eieternally  uf  hali"tutued  skin,  in tei  UAliy pffT  muS>d8 
memhc^ne  enclosing  between  these  layers  fattjuuaolar  tissue  and  a 
structure  resembling  the  dwte»;  the  junction  of  the  labia  in  front 
constitutes  the  anterior  commissure,  that  behind,  the  posterior  com- 
missure; the 

Labia  minora,  or  Nympha^^,  are  two  thin  folds  of  mucous  mem- 
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br&ne,  containing  numerous  JulMUUUUr Iglands,  inside  the  labia 
nityora,  runaiug  from  clitoris*, — above  which  they  form  a  hood-like 
prepuce. — obliquely  downward  for  about  one  and  a  half  inches  on 

each  side  of  vaginal  oritice,  to  be  lost  iu  the  labia  majom. 

DoBcribe  the  remaining  strnctores  forming  the  vnlTa. 

The  cliUyrif  is  a  sniall  penis  with  root,  body,  and  glans,  composed 

of  two  corpora  cavernosa  formed  of  erectile  tissue  attached  to  rami 

of  pubes  and  ischium  by  two  crura' ;  it 

■  ^""^  has  a  suspensory  ligament  and  two  erec- 

^  tores  clitoridis  muscles;  the 

Ve»lib^e  in  the  triangular  smooth  sur- 
iJface  below  clitoris,  bounded  on  each  Ride 
liy  labia  minora;  the 

Mealiit   Krinarivi"  is   placed  at   back 

part  of  vestibule,  about  one  inch  below 

clitoris,  near  vaginal  margiu^Muawided 

•  by  a  ^iiumiiieui:a  af  mhiiiuu  muuibrane ; 

the 

Vaginal  orifice^''  is  of  an  elliptical  form, 
usually  more  or  less  closed  in  the  virgin  by 
hymen,  and  is  surrounded  by  s[rfiiBoter 
vaginie  muscle,  the  anologue  of  male 
accelerator  nrinte  muscle ;  the 
Hymen  is  a  thin  fold  of  mucous  membrane,  variously  shaped,  but 
usually  semilunar,  with  concavity  u|)W;ird,  stretched  across  lower 
part  of  vaginal  orifice;  it  may  occasionally  form  a  complete  occlud- 
ing membrane,  Che  condition  being  then  known  as  impm-foraU 
hijmen;  it  may  be  practically  absent  in  the  virgin,  and  again,  may 
persist  after  copulation,  butat  thiittime  is  usually  ruptured,  giving 
rise  to  small,  rounded  elevations  surrounding  vaginal  outlet,  called 
rarimcufce  mijTti/oTmen;  the 

Glands  nf  SartkoH/ie"  are  small,  oblong,  reddish -yellow  bodies, 
lying  on  each  side  of  commencement  of  vagina,  each  opening  by 
a  long  single  duwt  oaUinal  tt^hymcp  on  inner  side  of  ^ch  labium 
n ;  the  -   '^J''^^'-^^ '^^  ■  f^- ■  .    V  ■  ■-UKXjS.^'j^  \  K^^-^  ,-. 
'*'    ""'     e  two  oblong  ma^es^a  v^mmtnf^mut  enclosed 


BuU)%  vestibuli" 
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in  a  fibrous  envelope— extending  from  clitoris  along  each  side  of 
vestibule,  a  little  behind  labia  majora ;  the 

Pars  intermedial^  is  another  small  venous  plexus  immediately  in 
front  of  preceding,  with  which  it  is  continuous  as  well  as  with 
glans  clitoridis ;  the 

Ihurchetteis&smsiW  transverse  mucous  fold,  just  within  posterior 
commissure ;  the 

Fossa  navicularis  is  the  space  between  fourchette  and  posterior 
commissure. 

The  Vagina. 

Describe  it. 

It  is  a  cylindrical  membranous  canal  flattened  from  before  back- 
ward, lying  between  rectum  and  bladder,  extending  from  vulva  to 
uterus,  curved  forward  and  downward  conforming  to  axis  of  pelvis 
and  of  outlet.  Narrow  at  its  orifice  it  is  larger  above,  its  an- 
terior wall  measuring  about  foStCiiches,  its  posterior  «rx7lt>eing 
attached  higher  up  on  os  uteri  behind  than  in  front. 

Describe  its  stmctnre. 

It  is  formed  of  an  oAtoiual  layer  of  oiuLbliU  fiilsue,  a  muscular 
coat,  and  a  lining  mucous  membrane  with  a  median  anterior 
and  posterior  raph^  or  columns  of  the  va>gina\  it  contains  mucous 
glands ;  the  epithelium  is  of  the  rignnrrtin  variety. 

Give  the  relations  of  the  vagina. 

Its  anterior  surface  is  in  relation  with  base  of  bladder  and 
urethra ; 

The  posterior  surface  is  connected  with  lower  three-fourths  of 
rectum,  the  upper  fourth  being  separated  from  bowel  by  recto- 
uterine fold  of  peritoneum  forming  Douglases  cul-de-sac  or  pouch; 

Loyally,  above  it  gives  attachment  to  broad  hglaments  of  uterus, 
below  to  IrTatarnn  pni  muscles  and  cfifitlLX^^^^^^  fascia. 

The  Uterus  and  its  Appendages. 

Describe  the  position  and  parts  of  utems. 

It  is  the  organ  of  gestation,  situated  in  pelvic  cavity  between 
rectum  and  bladder,  opening  below  into  vagina,  which  is  attached 


.oc 
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around  its  cervix.  It  is  poaT  ohftped,  flattened  from  before  back- 
ward, is  about  tbiiDU  lULlTes  long,  tsp^^ncbes  in  breadtb  at  upper 
part,  and  Q]M<Tncb  tbick,  weighing  from  j^|i<to  one  and  a  half 
Qiinces:  it  presents  for  examination  the 

Fkmdw?,  whieb  is  convex,  covered  witb  peritoneum,  and  placed 
below  level  of  brim  of  pelvis ;  the 

^o(iygradually  narrows  from  fundus  to  neck,  with  maytAiMr 
flftftSBBSTsurface  covered  with  peritoneum  for  its  upper  three- 
fourths,  and  a  posterior  peritoneum-covered  convex  surface,  while 
each  lateral  margin  is  concave,  affording  aMMlu&ent  to  Fnllapaan^ 
tube  above,  to  rouii4Jigament  in  front  and  below  this,  and  to 
ovartanrMgament  below  and  behind  both  ;  the 

Cervix^  is  the  lower,  rounded,  constricted  portion  of  uterus  pro- 
jecting into  upper  portion  of  vagina,  which  is  attached  further  up 
behind  than  in  front ;  the 

Cavity  of  the  Body  is  small,  liiuugUT&r,  flattened  from  before  back- 
ward, its  upper  extended  lateral  angles  forming  funnel-shaped  cavi- 
ties at  the  bottom  of  each  of  which  opens,  by  a  minute  orifice,  the 
Fallopian  tube ;  at  the  inferior  angle  is  the  small  opening  into  the 
cavity  of  the  cervix  called  os  internum  or  internal  as  uteri ;  the 

Fig.  101. 


Cavity  of  the  cervix  is  f3pinAl>  abaped,  fl^iit^ned  antero-pos- 
teriorly,  and  opens  into  cavity  of  uterus  above  by  internal  os  uteri, 
and  below  into  vagina  by  the  external  os  uteri ;  a  median  longi- 
tudinal cf&s^f  mucous  membrane  on  back  and  front  walls  from 
which  proceed  obliquely  other  smaller  ones,  forms  the  criAag  twVog, 
hardly  noticeable  after  the  first  labor ;  the 

Os  externum  or  external  os  uteri  (also  os  tinctse)*  is  a  transversely 
ovoidal  opening  from  cervix  into  vagina  which  presents  an  anterior 
and  posterior  lip. 
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Describe  ligaments  of  nterns. 

Six  are  peritoneal  folds,  viz., 

Anterior  or  vesico-uterine,  two  crescentic  folds  passing  between 
uterine  neck  and  back  of  bladder ;  the 

Posterior  or  recto-uterine,  passing  between  sides  of  uterus  and 
rectum;  the  peritoneal  pouch  thus  formed  between  rectum  and 
uterus  being  called  Douglases  cul-de-sac  or  recto-vaginal  pouch ;   the 

Tu)o  lateral  or  broad  ligaments^  (Fig.  101),  stretched  between  sides 
of  uterus  and  kitentf  walls  of  pelvis,  dividing  this  cavity  into  two 
portions,  and  containing  betweentiieir  folds  the -fallUplJin*' tubes 
and  the  rymad  ligBBUtflts^  ::?  vi^^  -  pL^jdbvKJc^,-?^ 

Describe  the  rouiid  ligaments  of  the  nterns'. 

They  are  two  rounded  cords,  Frar  or  ftvu  inches  long,  commenc- 
ing at  superior  angles  of  uterus  to  pass  forward  and  outward 
through  internal  abdominal  ring  into  inguinal  canal  to  become 
lost,  after  dividing  into  three  fasciculi,  in  the  fatty  tissue  of  mons 
.veneris ;  they  consist  of  denno  fibroin  tisnue  and  unotoipcd  «U8cle, 
enclosed,  in  the  foetal  state,  by  a  process  of  peritoneum  extending  a 
short  distance  into  inguinal  canal,  the  so-called  ^^'"^^  (\f  Nw^, 
usually  obliterated  in  adult,  but  sometimes  pervious  throughout 
life. 

Describe  the  structure  of  nterns. 

The  womb  has  three  coats,  viz.,  a 

Serous,  derived  from  peritoneum  covering  fundus  of  organ  and 
its  posterior  surface,  but  only  the  superior  three-fourths  of  its 
anterior  surface ;  a 

Muscular f  forming  bulk  of  uterus,  composed  of  bundles  of  un- 
striped  muscular  tissue  interspersed  with  areolar  tissue,  blood- 
vessels, lymphatics,  and  nerves.  The  fibres  are  disposed  in  three 
layers,  viz.,  firnngtrnr.  in  front  and  behind  fundus ;  middJe  layers, 
passing  l6i;(gitudinally,  obliquely,  and  transversely ;  and  Qu^uJiStr, 
arranged  in  two  hollow  cones  whose  apices  surround  the  orifices  of 
the  Fallopian  tubes,  whose  bases  fuse  in  middle  of  uterine  body ; 
at  cervix  these  fibres  pass  transversely ;  a 

M'tixms,  thin,  smooth,  and  closely  adherent  to  subjacent  parts, 
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covered  with  columnar  oilhftycr  epfHielium,  and  containing  num- 
erous tnhulflr  fnllifilrn^  most  numerous  in  the  cervix ;  when  their 
ducts  become  obliterated  their  secretion  is  retained,  forming  small 
vesicular  elevations  within  os  and  cervix  uteri  called 

Name  the  uterine  vessels  and  nerves. 

The 

Arteries  are  the  uterine,  from  internal  iliac,  and  ovarian^  from 
aorta,  which  pursue  a  very  torturous  course  and  freely  anastomose. 

The  veins  accompany  arteries  and  terminate  in  uterine  plexuses; 
during  pregnancy  they  are  called  uterine  sinuses,  consisting  of  the 
lining  membrane  of  the  vein  adhering  to  the  walls  of  canals  chan- 
nelled through  uterine  substance ;  the 

Lymphatics,  terminate  in  pelvic  and  lumbar  glands ;  the 

Nerves,  are  branches  of  inferior  hypogastric,  and  spermatic 
plexuses,  and  of  third  and  fourth  sacral  nerves. 

What  are  the  Fallopian  tubes  ? 

They  are  the  oviducts,  two  tubes  about  fuu'i  '■inches  long,  ex- 
tending between  layers  of  broad  ligament  on  each  side  from  supe- 
rior angle  of  uterus  to  sides  of  pelvis ;  the  canal  of  each  tube  is 
very  minute  at  its  commencement  the  ostium  internum  at  the 
superior  angle  of  the  uterine  cavity,  continuing  so  for  inner  half, 
when  it  gradually  widens  into  the  trumpet-shaped  ostium  abdomi- 
nal^^y  called  from  the  fringe-like  fimbrtc^  which  surround  the 
opening — oayeFf*  which  id-  €fctteched-ta  ^vary — the  fimbriated  ex- 
tremiti/^.  Their  walls  are  formed  of  a  serous  or  peritoneal  coat,  a 
muscular,  formed  of  longitudinal  and  circular  fibres,  and  a  mucous 
coat  covered  with  ciliAte€l-*columnar  epithelium,  continuous  on 
one  side  with  uterine  lining,  on  other  with  peritoneum. 

Describe  the  ovaries^^.  t^^XLAJ^  ^---  j^W/ .  ^  ^J/  r^ 

They  are  two  flattened,  ovoid  bodies  suspended  by  theit  anterior 
margins  from  back  of  broad  ligaments^,  behind  and  below  Fallo- 
pian tubes,  upon  either  side  of  uterus ;  they  are  attached  by  their 
inner  extremities  to  uterus  by  the  ovarian  ligaments  and  by  their 
outer  ends  to  one  of  fimbriae  of  Fallopian  tube;  their  dimensions 
are,  length,  -one  and  one-half  inches;  width,  three-quarters  of  an 
inch  ;  thickness,  one-third  of  an  inch. 


>  ^  ,    ■•  /*■ 
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Describe  the  structnre  of  the  ovaries. 

They  consist  of  numerous  Graafian  vesicles  imbedded  in  a  fibrous 
stroma,  covered  externally  by  Tindi^ti\  r'"'^^^^^^-  having  col- 

The  stroma  consists  of  numerous  spindle-cells  with  connective 
tissue  and  abundant  bloodvessels ;  the  rrmd annrd  pr  ripl 1 1  n  lU  layer 
surrounding  the  organ  was  formerly  described  as  the  UmiqaqMm~ 
ginea. 

What  are  the  Graafian  vesicles  1 

Ovisacs,  minute  vesicles  from  one-one-hundredth  of  an  inch  in 
diameter,  to  even  ono  ono  4fyon^ietlr^<y<*^gTr-fw»b  after  puberty; 
microscopically,  they  are  seen  to  consist  of  an  external  fibro-vascular 
coat  connected  with  stroma  by  a  vascular  network,  an  internal  coat, 
or  ovicapsule  lined  by  a  layer  of  nucleated  cells,  the  membrana 
granulosa,  which  are  heaped  up  around  ovum  at  that  part  of 
Graafian  vesicle  nearest  the  ovarian  surface,  forming  the  discus 
proligerus ;  it  contains  also  a  transparent,  albuminous  fluid,  sus- 
pending the  ovum  in  the  immature  vesicles. 

Describe  the  human  ovnm. 

It  is  a  spherical  mass  of  protoplasm,  one-one-hundred  and 
twenty-fifth  of  an  inch  in  diameter,  and  consists  of  the 

Vitelline  membrane,  or  zona  pellucida^  a  transparent  sac  surround- 
ing the 

Vttellus,  or  yelk,  a  fluid  containing  granules,  among  which  is 
found  the 

Germinal  vesicle,  containing  a  smaller  body,  the 

Germinal  spot,  one-thirty -six  hundredths  of  an  inch  in  diameter. 

What  is  the  corpus  lutenm  1 

An  irregular  yellow  spot  in  ovary  at  site  of  a  MifpHvMUQaMifian 
vesicle,  which  differs  in  appearance  according  as  it  is  a  tme  or 
false  corpus  luteum. 

Describe  the  differences  between  these  two  kinds  of  corpora 
Intea. 
The  /iMn  """f  ^^^iiit^tffffjtaJaJAat  pf  piaftnnmjr  which  increases  up 
to  a  certain  point,  reaching  sometimes  the  size  of  anifirtWrt'5^,  and 
usually  does  not  entirely  disappear  until  fUll  iM'm. 
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The  false  corpus  luieum  is  that  following  ordinary  menstruationj 
is  much  s■MH■0i^  and  disappBiliniTirAbciTll  dhreraonths. 

Name  the  ovarian  arteries,  veins^  and  nerves. 

The  arteries  are  the  ovarian,  from  aorta,  anastomosing  with 
uterine  artery ;  these  vessels  also  supply  Fallopian  tubes ;  the 
Veins  follow  arteries  and  form  a  plexus  near  ovary,  called  the 
Pampiniform  plexus ;  the  nerves  are  derived  from  inferior  hypo- 
gastric or  pelvic  plexus,  from  ovarian  plexus,  and  the  Fallopian 
tubes  receive  branches  from  one  of  the  uterine  nerves. 

What  is  the  parovarium  ? 

It  is  also  called  the  organ  of  Eosenmiiller,  is  the  remains  of  a 
foetal  structure,  and  in  the  adult  consists  of  a  few  closed  epithelial- 
lined,  convoluted  tubes,  one  commonly  ending  in  a  bulbous 
hydatid-l ike  swelling;  at  its  uterine  end  the  parovarium  is  con- 
necti:d  with  the  remains  of  the  Wolffian  duct — ^the  duct  of  Oaeriner, 

The  Mammary  Glands. 

Describe  the  mammee. 

They  exist  in  both  sexes, being  in  male  only  rudimentary,  but  in 
female  ivre  two  large  hemispherical  eminences  situated  toward 
lateral  aspect  of  pectoral  region  on  each  side,  reaching  frrm  anilln 
W.  atarmim,  and  from  third  to  sixth  or  seventh'  ribs;  just  below 
the  centre  projects  a  small,  dark-colored  conical  prominence,  the 
»N/ififr,  surroundeil  by  a  lighter  colored  ai'iwfe,  in  which  arc 
numen^us  prominent  oobftceous  glands,  which  enlarge  during 
pregnancy ;  the  color  of  both  nipple  and  areola  darken  during 
pregnancy,  and  the  latter  also  extends  its  area. 

Describe  the  structure  of  the  mammary  glands. ^oX'-  *^^ 

They  are  composed  of  gland-tissue,  of  fibrous  tissue  connecting 
the  lobes,  and  fatty  tissue  in  intervals  between  lobules ;  the  lobes 
consist  of  lobules  formed  of  a  number  of  rouuded  vesicles  grouped 
about  a  small  lactiferous  tube  into  which  their  ducts  open,  which, 
by  their  union,  finally  form  fiftasa  wt  t^wily  egerpteij  ducts,  or 
tibuH  kkdifeny  which  converge  toward  the  areolsB,  dilating  beneath 
ii  into  the  aw/into  >t  hm%  if  nippl'  they  contract  into 
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straight  tubes  perforating  the  summit  of  the  nipple;  the  lobules 
are  succouoded  by  a  dense  taplllstry  network  daring  lactation,  as 
is  also  the  iiipp*e,  which  becomes  ereetod  wfacnirritated,  partly 
from  fiilaeift  of'^b'kiod,  partly  from  contffteti6n  erf  Its  muscular 
tissue. 

Name  the  vessels  and  nerves  of  the  mammae. 

The  arteries  are  derived  from  thoracic  branches  of  axillary,  in- 
tercostal, and  internal  mammary  arteries ;  the 

Veins  form  an  anastomotic  circle  around  the  base  of  the  nipple, 
called  the  circulus  venosus,  from  which  large  vessels  radiate  to 
terminate  in  axillary  and  internal  mammary  veins ;  the 

Lymphatics  chiefly  run  along  lower  border  of  pectoralis  major  to 
axillary  glands,  a  few  pass  through  intercostal  spaces  to  anterior 
mediastinal  glands;  the  nerves  come  from  anterior  and  lateral 
thoracic  cutaneous. 

THE  ORGANS  OF  SENSE. 
The  Skin  and  its  Appendages. 

Of  what  parts  does  the  skin  consist  ? 

Epidermis,  or  caticle,     ]  '^P'^fi^^^  epithelial  layers  and  the  reie 
f        A    f  r     mucosum,    or    deep    epithelial   layers^ 

)      which  contain  the  pigment. 

!  papillary  layer,  upon  which  lies  re^'^ 
with  an  interposed  basement  ment^ 
brane; 
corium. 

Enumerate  the  accessory  structures  contained  in  the  skin 

The  tactile  corpitscles,  m  pUpillRi  of  sensitive  parts. 
Ducts  of  sweat-glands,  )         ,        _  ,      ,,    ,      , 

Hair-follicles,  into  which  open  [  P^/^^  ^^^^^^^  ^^^  ^^«  ^^^^^^^ 
sebaceous  glands,  i     ^^  ^^®  *^'^- 

Where  do  sweat-  and  sebaceons-glands  with  the  hair 
follicles  lie  ? 

Chiefly  in  the  subcutaneous  fatty  tissue,  but  sometimes  in  the 
deepest  layers  of  the  corium. 
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Describe  the  epidermis. 

It  is  composed  solely  of  epithelial  cells,  the  deepest  layer  being 
columnar,  more  rounded  in  the  middle  portions,  and  flat,  scaly 
and  horny  on  free  surface ;  the  deepest,  softest  layer  is  accurately 
moulded  upon  the  papillary  layer  of  the  derma,  and  contains  the 
skin  pigment;  it  is  called  the  rete  mucosum. 

Describe  the  derma. 

Is  a  tough,  flexible,  and  highly  elastic  tissue,  protecting  sub- 
jacent parts,  and  is  the  chief  organ  of  the  sense  of  touch ;  excre- 
tion is  efiected  by  its  various  glands,  and  absorption  also  takes 
place  from  its  surface.    The  derma  consists  of  the 

Papillary  layer,  situated  upon  its  free  surface,  presenting  innu- 
merable, minute,  vascular  conical  eminences,  averaging  in  length 
one-one-hundredth  of  an  inch  by  one-two-hundred  and  fiftieth  of 
an  inch  in  diameter  at  their  bases,  scattered  irregularly  in  slightly 
sensitive  parts,  but  arranged  in  parallel  curved  lines,  forming  ridges, 
in  highly  sensitive  regions;  each  papilla  contains  one  or  more 
capillary  loops,  and  one  or  more  nerve  fibres,  some  terminating  in 
oval-shaped  bodies,  the 

Tactile  corpjisdes,  where  touch  is  most  highly  developed. 

The  corlum  is  composed  of  interlacing  bands  of  white  fibrous 
tissue,  with  some  yellow  elastic  fibres,  unstriped  muscular  fibres 
wherever  hair  exists,  lymphatics,  bloodvessels,  and  nerve-plexuses. 

What  are  the  nails  ? 

Flattened,  horny  structures  of  modified  epithelium,  covering  the 
dorsal  aspects  of  derma  of  distal  phalanges  of  fingers  and  toes. 
They  are  convex  externally,  and  have  a  root,  imbedded  in  a  groove 
of  skin,  whence  the  growth  in  length  comes ;  a  matrix^  that  por- 
tion of  derma  beneath,  by  which  the  nail  grows  in  thickness;  the 
lunula,  the  white  crescentic  portion  next  to  root,  its  color  owing  to 
diminution  in  size,  number,  and  vascularity  of  the  papillae,  which 
are  disposed  in  longitudinal  rows  elsewhere  in  the  matrix. 

What  are  the  hairs  ? 

They  are  also  modified  epidermis,  found  everywhere  in  skin, 
except  palms  of  hands  and  soles  of  feet,  but  varying  in  size.  They 
each  have  a 
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Boot,  bulbous  in  form,  springing  from  a  vascular  papilla  at  the 
bottom  of  an  involution  of  the  epidermis  and  corium,  called  a 
hair-follicle,  which  sometimes  extends  into  subcutaneous  cellular 
tissue;  into  the  hair- follicle  open  one  or  more  sebaceous  glands; 
the 

Shaft  consists  of  a  central  or  medullary  portion,  &  fibrous  portion^ 
and  a  cortical  of  thin  flattened  scales ;  the  medulla  is  commonly 
absent  in  fine  hairs ;  the 

Point  is  formed  only  of  the  fibrous  and  cortical  portions. 

Describe  the  sebaceous  glands. 

Most  abundant  in  scalp,  face,  arm-pits,  around  nasal  and  oral 
apertures,  and  in  external  auditory  canal ;  the  largest  are  the  Meibo- 
mian glands  of  eyelids;  they  are  small  sacculated  glands,  lodged 
in  the  corium  or  subcutaneous  tissue  of  nearly  every  part,  except 
palmar  and  plantar  surfaces;  the  ducts  usually  open  into  hair 
follicles,  but  sometimes  on  general  surface  of  skin. 

Describe  the  sweat  glands. 

They  are  each  formed  of  a  single  convoluted  tube,  situated  either 
in  deepest  portion  of  corium,  or  more  usually  in  subcutaneous 
cellular  tissue,  and  opening  on  free  surface  by  a  spiral  duct;  the 
tubes  are  formed  of  an  external  fibro-cellular  coat,  continuous 
with  superficial  layer  of  corium,  and  a  lining  of  epithelial  cells 
continuous  with  epidermis. 

What  is  their  estimated  number  and  area  ? 

Nearly  two  and  a  half  millions,  forming  an  evaporating  area  of 
about  eight  square  inches. 

Organs  of  Taste. 

Where  does  the  sense  of  taste  reside  ? 

In  the  mucous  membrane  of  dorsum  of  tongue,  upper  portion  of 
pharynx,  soft  palate,  and  fauces. 

Are  there  any  special  taste-organs  ? 

Yes,  the  taste-goblets,  flask-like  bodies  with  their  bases  resting  on 
corium,  and  a  neck  opening  between  epithelial  cells.    They  consist 

19 


290         ESSENTIALS   OF    HUMAN    ANATOMY. 

of  spin  ill  e-H  hap  ed,  flattened  cells  eitenially,  with  central  spindle- 
cells,  whose  inner  fine  terminations  are  continuoua  with  a  terminal 
nerve  fibril ;  these  bodies  are  found  in  the  circaravallat«  and  some 
of  the  fungiform  papillte,  and  at  the  side  of  base  of  tongue. 
What  are  the  special  nerves  of  taste  T 

For  its  anterior  two-thirds,  rhorda  iympani  of  facxd,  recognizing 
acidj  saline,  and  styptic  qualities  (accurding  to  Flint). 

For  posterior  third,  ling'ial  branrh  of  the  gloito-pharyngeal,  for 
perception  of  alkaline,  metallic,  sweet,  and  bitter  tastes  (Flint). 


Organs  of  Smell. 

Where  does  the  sense  of  smell  reside? 
Id  the  mucniis  membrane  lining  upper  portion  of  naaal  fossie, 

where  the  olfactory  nerve  fHaineiiU  are  distributed. 
Describe  the  oasal  macaas  membrane. 

It  is  also  called  the  Sohneideriait,  or  jiiliiilary  membrane,  and  ia 
continuous  with  that  of  pharynx.  Eustachian  tube,  tympanum, 
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and  mastoid  cells,  and  with  that  of  the  accessory  nasal  cavities,  the 
frontal,  ethmoidal,  and  sphenoidal  sinuses  and  antrum,  also  through 
lachrymo-nasal  duct,  with  conjunctiva.  Its  epithelium  is  ciliated 
columnar  below,  and  simple  columnar  above ;  it  contains  numerous 
mucous  glands,  and  in  the  deeper  portions  of  epithelial  layer  certain 
nucleated  bodies  are  found,  the  olfactory  cells  of  Schultze  with 
two  processes,  one  running  between  e;)ithelial  cells  to  free  surface, 
the  other  inward*  to  connect  with  a  terminal  nerve  fibre. 

What  vessels  supply  the  exterior  of  the  nose? 

Lateralis  noM,  from  facial  to  alse  of  nose ;  the 
Artery  of  septum,  from  superior  coronary  to  septum ;  the 
Nasal  branches  of  ophthalmic  and  infraorbital  to  dorsum  and 
sides  of  nose;  the  veins  terminate  in  the  facial  and  ophthalmic. 

What  are  the  vessels  of  the  nasal  fossse  ? 

Anterior  and  posterior  ethmoidal  from  ophthalmic  to  ethmoidal 
cells,  frontal  sinuses,  and  roof;  the 

Spheno'palatine  andtyrig  from  small  meningealy  from  internal  maxil- 
lary to  membrane  over  spongy  bones,  meatuses,  and  septum ;  the 

Alveolar,  from  internal  maxillary  t  >  antrum;  the 

Veins  usually  accompany  the  arteries,  terminating  in  facial, 
ophthalmic,  and  other  trunks. 

What  are  the  nerves  of  the  nose  ? 

liranches  of  facialj  infraorbital,  infratrochlear,  and  nasal  branch 
of  ophthalmic. 

Describe  the  nerve-supply  to  the  nasal  fossee. 

The  olfactory^  is  distributed  to  mucous  membrane  over  upper 
third  of  septum,  and  superior  and  middle  spongy  bones ;  the 

Nasal  branch  of  ophthalmi<?  supplies  upper  anterior  part  of  sep- 
tum and  outer  wall;  the 

Anterior  dental  branch  of  superior  mnxillary  supplies  inferior  turbi- 
nated bone  and  inferior  meatus ;  the 

Spheno-palatin^,  by  naso-palatine  branch^  supplies  middle  of 
septum,  by  anterior  palatinCy  the  middle  and  inferior  spongy  bones. 

The  Vidian^^  supplies  the  upper  back  part  of  septum  and  superior 
spongy  bones,  parts  to  which  are  also  distributed  the  upper  ante- 
rior nasal  branche:*  of  sphcn  )-palatine  ganglion^. 

(For  bones  forming  nasal  fossae,  see  p.  68.) 
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The  Eye. 

Describe  the  eyeball. 

It  is  a  spherical  organ,  with  the  segment  of  a  smaller  transparent 
sphere,  the  cornea,  forming  its  anterior  portion,  lying  in  the  orbit 
in  a  cushion  of  fat,  and  held  in  position  by  the  ocular  muscles,  the 
optic  nerve,  conjunctiva,  and  eyelids.  The  following  points  should 
be  studied,  the 

Diameters,  antero-posterior  in  adult  about  ninety-five  hun- 
dredths of  an  inch,  transverse  ninety-two  hundredths  of  an  inch, 
vertical  ninety  hundredths  of  an  inch. 

Anterior  and  posterior  poles,  the  centres  respectively  of  the  cornea 
and  fundus  oculi. 

Axes  of  eyeballs,  or  ocular  axes  which  pass  through  the  poles  of 
each  eye  and  are  nearly  parallel,  not  corresponding  to  ajces  of  orbits, 
which  diverge. 

Visual  a>xis  passes  from  the  yellow  spot  through  the  centre  of 
curvature  of  the  refracting  media,  so  that  these  axes  converge. 

Nodal  point,  the  centre  of  curvature  of  refracting  media. 

Equatorial  plane,  that  passing  through  centre  of  eyeball  at  right 
angles  to  the  axis,  dividing  the  globe  into  two  segments,  an  ante- 
rior and  a  posterior  hemisphere. 

Equator,  the  line  where  the  just-mentioned  plane  cuts  the  surface 
of  eyeball. 

Meridional  planes,  planes  coinciding  with  ocular  axis. 

Meridians,  the  lines  where  meridional  planes  cut  surface  of  eye- 
ball. 

What  is  the  capsule  of  Tenon  ? 

The  tunica  vaginalis  oculi,  and  consists  of  a  thin  membranous  sac 
isolating  the  eyeball  and  allowing  free  movement,  arising  from 
optic  foramen  behind  to  become  lost  upon  sclerotic  in  front,  having 
a  visceral  layer  investing  posterior  portion  of  globe,  and  a  parietal 
layer  lining  the  fatty  cushion  in  which  eye  rests,  both  layers  being 
lined  by  flattened  endothelial  cells :  the  lymphatic  vessels  of  the 
sclerotic  open  into  it,  the  cavity  being  a  lymph  space  also  com- 
municating with  the  lymph-spaces  of  the  optic  nerve  sheath ;  the 
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ocular  muscles  pierce  this  capsule :  that  portion  of  the  capsule  be- 
hind the  point  of  passage  of  the  tendons  is  sometimes  called  the 
Capsule  of  Bonnet,  while  to  that  in  front  the  name  of 
Capsule  of  Tenon  has  been  restricted;   this  is  an  unnecessary 
refinement. 

What  are  the  tunios  or  coats  of  the  eye  ? 

The  sclerotic?  and  cornea^,  the  most  external,  protective  tunic. 
Choroid,  iris,  and  ciliary  processes,  the  middle  or  vascular  tunic. 
Retina,  the  innermost,  nervous  tunic. 

What  are  the  humors  of  the  eye  ? 

The  refracting  media,  three  in  number,  viz.,  the 
Aqueotis^,  filling  anterior  chamber. 
On/stalline*,  or  crystalline  lens. 
Vitreou^,  filling  posterior  four-fifths  of  the  globe. 

Sclerotic  and  Cornea. 

Describe  the  sclerotic. 

It  is  a  firm,  unyielding  fibrous  membrane  maintaining  the  form  of 
the  posterior  five-sixths  of  the  globe,  thicker  behind  than  in  front, 
with  smooth  white  external  surface  except  where  tendons  are 
attached,  covered  in  front  by  conjunctival  membrane,  and  having 
an  inner  brown- stained  surface  grooved  for  ciliary  nerves.  Pos- 
teriorly to  the  nasal  side  it  is  pierced  by  the  optic  nerve  with  whose 
sheath  it  is  continuous,  the  sclerotic  at  this  point  forming  a  thin 

Lamina  cribrosa  through  whose  openings  the  nerve  filaments 
pass,  the  most  central  orifice,  called  ih^porus  opticus,  transmitting 
the  arteria  centralis  retinae.  Surrounding  the  cribriform  lamella 
are  numerous  small  openings  for  the  ciliary  vessels  and  nerves; 
the  venae  vorticosae  emerge  midway  between  margin  of  cornea  and 
entrance  of  optic  nerve,  and  the  anterior  ciliary  vessels  around  the 
corneal  border.  The  sclerotic  is  formed  of  white  fibrous  tissue, 
mingled  with  fine  elastic  fibres  and  fusiform  nucleated  cells.  The 
following  points  should  be  noted ;  the 

Thickness,  about  one-twenty-fiflh  of  an  inch  posteriorly,  one-six- 
tieth of  an  inch  anteriorly ; 
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Lamina  /tuca,  the  fine  cellulur  tissue  coauecting  sclerotic  vith 
choroid;  the 

S'tbconjunctivai  titsue,  loose  areolar  tissue  binding  conjunctiva  to 
sclerotic ;  the 

j4rterie«  are  few, come  from  ei/iory,  and  form  a  coarse  network ;  the 
I  Anterior  vateular  zone,  surrounding  cornea,  formed  by  subcun- 
junctival  branches  of  anterior  ciliary  vessels;  the 

A'emet,  whose  existence  is  very  doubtful. 

Describe  the  coraea. 

It  is  the  tran8;>areQt,  projecting,  anterior  sixth  of  the  external 
tunic.  It  is  not  quite  circular,  being  a  little  broader  in  the  tra  AS* 
verae  than  the  vertical  diameter,  and  is  set  in  sclerotic  somewhat 


like  a  wntch-eryetal  in  its  case :  its  thickneaa,  one  twenty-second  of 
an  inch  to  one  tliirty -second  of  an  inch,  is  nearly  same  throughout 
except  toward  outer  margin  where  it  is  thinner :  it  is  non-vmcular, 
the  capillary  vessels  forming  loops  at  its  circumference :  the  neriiet 
are  numeroUB,  estimated  at  from  twenty-four  to  forty-five,  and  are 
derived  from  the  ciliary  nerves. 
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Describe  the  structure  of  the  cornea. 

It  consists  from  without  inward,  of  the  following  layers: 

Layer  of  conjunctival  epithelium,  the  deepest  columnar,  next  poly- 
hedral, most  superficial  three  or  four  layers  of  scaly  cells ;  the 

Anterior  ekbstie  lamina  or  membrane  ofBowm  in,  one  two- thousandth 
to  one-twelve-hundrcdths  of  an  inch  thick,  forming  a  thin,  firm, 
elastic  layer  consisting  of  extremely  closely  interwoven  fibrils 
similar  to  those  of  corneal  tissue  proper,  but  with  no  corneal  cor- 
puscles; the 

True  corneal  tissue  is  fibrous,  tough,  unyielding,  continuous  with 
sclerotic  and  composed  of  sixty,  superimposed,  flattened  lamellae 
made  up  of  fibrillar  connective-tissue  continuous  with  fibres  of 
sclerotic :  the  layers  are  held  together  by  a  cement  substance  in 
which  are  corneal  spaces,  stellate  in  form,  communicating  with  ad- 
jacent spaces  by  processes,  each  space  containing  a  similarly  shaped 
but  smaller  corneal  corpuscle  which  does  not  entirely  fill  it ;  the 

Posterior  elastic  lamina  (membrane  of  Descemet  or  Demours)  is 
a  structureless,  elastic,  brittle,  extremely  thin  membrane,  not  ren- 
dered opaque  by  water,  alcohol,  or  acids :  it  chief  peculiarity  is  the 
tendency  to  roll  upon  itself  with  the  attached  surface  innermost, 
when  separated  from  cornea  proper :  at  its  circumference  it  breaks 
up  into  bundles  of  fibres  joining  the  ligamentum  pectinatum  iridis; 
the 

Posterior  epithelial  l-ayer  is  a  single  layer  of  polygonal  transparent 
nucleated  cells. 

Describe  the  choroid. 

It  is  a  thin,  dark-brown,  vascular  membrane  investing  the  pos- 
terior five-sixths  of  globe  terminating  in  front  at  ciliary  ligament, 
there  bending  inward  to  form  the  ciliary  processes :  it  is  connected 
externally  with  sclerotic  by  the  lamina  fusca,  and  consists  of  two 
layers,  the 

External  layer  is  formed  of  the  larger  branches  of  the  ciliary  arte- 
ries and  the  venae  vorticosaef,  interspersed  with  stellate  pigment 
cells  by  the  union  of  whose  processes  a  delicate  network  is  formed; 
externally  the  choroid  is  covered  by  a  layer  of  elastic  fibres,  the 
meinbrana  supra^clwroidea,  coated  externally  with  endothelial  cells; 
the 
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Intemallayer  or  membrana  Ruyschiana  consists  of  a  fine  capillary 
plexus  formed  by  the  short  ciliary  vessels,  which  is  separated  from 
pigmentary  layers,  of  retina  by  the 

Vitreous  membrane ,  a  thin,  structureless  layer. 

The  arteries  of  the  choroid  are  the  short,  posterior  ciliary,  and 
recurrent  branches  from  the  long  posterior  and  anterior  ciliary ; 
the 

VeinSf  form  four  to  five  vencB  vorticosce^  (Fig.  104),  which  pierce 
the  sclerotic  midway  between  corneal  margin  and  optic  nerve;  the 

Nerves  are  the  long  and  short  ciliary  nerves. 

What  are  the  ciliary  processes  ? 

Sixty  to  eighty  folds  formed  by  plaiting  and  folding  inward  of 
choroid  at  its  anterior  margin,  which  are  received  between  corre- 
sponding folds  of  the  suspensory  ligament  of  the  lens;  they  con- 
sist of  large  and  small  processes,  irregularly  alternating,  the  former 
about  one-tenth  of  an  inch  long. 

What  is  the  ciliary  body  ? 

It  is  that  portion  of  the  middle  tunic  between  the  choroid  and 
iris  formed  of  the  ciliary  muscle  and  ciliary  processes. 

Describe  the  ciliary  muscle^. 

A  grayish  circular  band  of  unstriped  muscular  fibre  about  one- 
eighth  of  au  inch  broad,  thickest  in  front,  thinnest  behind,  con- 
sisting of  radiating  and  circular  fibres,  the  former,  the  more 
numerous,  arising  from  junction  of  cornea  and  sclerotic  to  pass 
backward  to  choroid  opposite  the  ciliary  processes ;  the  latter  are 
internal,  and  pursue  a  circular  course  around  the  insertion  of  the 
iris;  they  are  called  the  ^'  ring-musck^'  of  Miiller  and  were  for- 
merly described  as  the  ciliary  liyament. 

Describe  the  circulus  arteriosus  major  and  minor. 

The  former  is  an  anastomotic  ring  formed  by  long  ciliary  arte- 
ries in  the  ciliary  muscle ;  the  latter,  a  second  anastomotic  circle 
formed  by  transverse  offsets  from  the  converging  branches  passing 
forward  from  the  circulus  major. 

Describe  the  iris°  (Fig.  104). 

It  is  a  thin,  circular,  perforated  contractile  curtain,  suspended 
behind  the  cornea  in  the  aqueous  humor  in  front  of  the  crystalline 
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lenB,  forming  tbe  anterior  portion  of  the  middle  ocular  tunic,  and 
18  formed  of  rodiftting  and  circular  muscular  fibres,  and  of  a  fibrous 
stroma.  Anteriorly  it  is  covered  hj  a  layer  of  po^hedral  cells 
resting  on  a  fine  basement  membrane,  being  continuous  with  the 
membrane  of  Descemet.    It  presents  for  examination  the 

Pupil,  the  nearly  central  opening  in  iris  placed  a  little  to  nasal 
side  of  centre;  the 

LigmnaUum  pectinahtm  iridit,  a  reticular  tissue,  connecting  iris 
with  cornea,  derived  from  membrane  of  Descemet  which  sendji 
fibrous  prolongations  to  iria  and  sclero-comeal  juuction;  the 


i^meet  of  Fbntana,  the  intervals  between  the  reticulated  fibres  of 
the  ligamentum  pectinatum  at  outer  angle  of  anterior  chamber, 
which  communicate  with  a  larger  space  in  the  sclerotic  close  to 
sclero-comeal junction;  the 

Ganal  of  Scklemm  or  Sinue  circalaHi  iridU,  lined  with  endothe- 
lium, a  venous  ainus,  containing  two  or  three  plexiform  veins  re- 
ceiving blood  from  the  sclerotic  and  ciliary  plexuses  and  com- 
municating with  anterior  ciliary  veins ;  the 

0pm,  alayerof  purplish-hued  pigment-cells  on  posterior  surface 
of  iris  continuous  with  pigment  layer  of  ciliary  processes ;  the 

^kineter  papilbB,  the  narrow  hand  of  circular  muscular  fibres 
surrounding  pupil  on  its  posterior  surfoce,  about  oue-thirtielh  of 
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an  inch  wide,  supplied  by  third  nerve  through  ophthalmic  gang* 
lion;  the 

Dilaicr  pupilkSj  consisting  of  the  radiating  muscular  fibres  con- 
verging from  circumference  of  iris  toward  pupillary  margin,  where 
they  blend  with  the  circular  fibres ;  it  is  supplied  by  sympathetic 
fibres  from  ophthalmic  ganglion ;  the 

Membrana  pupillarisj  a  delicate,  trans;)arent,  vascular  membrane 
which  occluded  the  pupil  in  the  foetus,  usually  disappearing  about 
eighth  foetal  month,  but  occasionally  persisting ;  it  is  nourished 
by  many  small  vessels  continued  from  margin  of  iris  to  those  on 
front  part  of  lens  capsule ;  the 

ArterleSj  are  branches  of  long  and  anterior  ciliary  forming  the 
circulis  iridis  major  and  minor  (see  p.  298);  the 

VeinSf  empty  into  those  of  ciliary  processes  and  anterior  ciliary 
veins;  the 

Nerves,  are  branches  of  third,  fifth,  and  sympathetic,  through 
long  and  short  ciliary  nerves,  the  third  going  to  sphincter  pupillae 
(circular  fibres),  the  sympathetic  to  dilator  pupillae  (radiating 
fibres),  and  the  fifth  supplying  common  sensation. 

What  is  the  retina  ? 

The  innermost  ocular  tunic,  forming  a  delicate,  grayish,  trans- 
parent nervous  membrane,  thicker  behind  than  in  front,  terminat- 
ing nearly  as  far  forward  as  the  ciliary  body  by  a  ragged  margin, 
the  or  a  aerrata,  but  its  fibrous  stroma  covered  by  the  pigment  layer 
passes  forward  to  iris  as  the  para  ciliaris  retince.    It  presents  the 

Macula  lutea  or  yellow  spot  of  Sommering,  a  round  elevated 
spot  exactly  in  centre  of  retina  posteriorly,  which  corresponds  to 
axis  of  eye ;  here  vision  is  most  perfect,  the  retina  being  thin, 
crowded  with  nerve  elements,  but  destitute  of  rods  and  the  nerve- 
fibre  layer;  the 

Fovea  centralis  is  a  minute  central  depression  at  summit  of  yellow 
spot;  the 

Optic  papilla  or  disk  is  the  point  of  entrance  of  optic  nerve,  cen- 
trally pierced  by  arteria  centralis  retinae,  lying  about  one-tenth  of 
an  inch  to  inner  side  of  yellow  spot ;  it  is  the  only  portion  of  retina 
where  the  sense  of  vision  is  wanting,  and  is  therefore  called  the 
blind  spot;  the 
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5.  Inner  nuclear  layer ^  containing  (1)  oval  nuclei  with  two  pro- 
cesses, one  passing  inward  to  inner  molecular  layer,  believed  to 
become  continuous  with  processes  of  ganglion  cells,  and  another 
passing  into  outer  molecular  layer,  these  bifurcating  and  (accord- 
ing to  some)  communicating  with  rod  and  cone  fibres ;  (2)  nucleated 
cells  without  branches ;  (3)  cells  connected  with  fibres  of  Muller. 

6.  Outer  molecular  layer,  is  thinner,  resembles  the  inner  molecular 
layer,  but  contains  branched  stellate  cells — probably  ganglion 
cells. 

7.  (hiter  nvclear  layer ,  consists  of  (1)  rod-granules^  transversely 
striated  cells,  with  an  external  fine  process  connected  with  a  single 
rod  of  Jacobs's  membrane,  and  an  internal  prolongation  which 
enlarges,  then  breaks  up  into  minute  fibrils  entering  the  outer 
molecular  layer;  and  (2)  c/)ne-granul&f,  closely  connected  with 
cones  of  Jacobs's  membrane,  with  a  thick  process  passing  inward, 
1  ecoming  bulbous  and  terminating  by  numerous  fibril Ise,  which 
enter  outer  molecular  layer. 

8.  External  llmifutg  membrane^  a  membrane  formed  of  retinal 
connective  tissue,  perforated  by  numerous  openings. 

d.^aeeb^^f'fuihrbiatw  m*  tmd§  fmdomi^gm  composed  of  rods  arranged 
perpendicularly  to  surface,  each  composed  of  an  outer  and  inner 
portion  joined  by  cement  substance ;  and  cones,  with  apices  directed 
toward  choroid,  formed  of  two  portions  and  like  rods  their  outer 
segments  are  transversely  striated ;  this  is  probably  the  perceptive 
layer  of  retina. 

10.  Pigmentary  layer,  formerly  considered  part  of  choroid,  con- 
sisting of  a  single  layer  of  hexagonal,  pigmented  epithelial  cells. 

The  fiQiin^c|^ivfi  tjg^ye  is  modified  to  form  a  f^^" ^°t^fl tff\ ,  flP^" era. 
like  structure  the  membrane  of  3iuuer. 

MB<IHI»IF«rW'«*'"*''^'**" 


The  Humors. 

What  is  the  aqueous  humor  ? 

A  small  amount  of  clear  alkaline  fluid  composed  of  water  96.7, 
albumen  0.1,  sodium  chloride  and  extractive  3.2,  filling  anterior 
and  posterior  chambers  of  the  eye. 
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What  are  the  anterior  and  posterior  chambers  of  the  eye  ? 

The  anterior  chamber  is  a  space  filled  with  aqueous  humor 
bounded  in  front  by  cornea,  behind  by  front  of  iris,  and  communi- 
cating through  pupil  with  the 

Posterior  chamber^  also  filled  with  aqueous  humor,  which  is  now 
thought  to  be  only  a  narrow  chink  between  peripheral  portion  of 
iris,  the  suspensory  ligament,  and  ciliary  processes. 

Describe  the  vitreons  hnmor. 

This  forms  about  four-fifths  of  entire  globe,  is  transparent,  of  the 
consistence  of  thin  jelly,  and  is  composed  of  an  albuminous  saline 
fluid  enclosed,  except  where  hollowed  out  for  crystalline  lens,  in  a 
delicate  hyoloid  membrane,  beneath  which  are  small,  granular, 
nucleated  cells;  it  possesses  neither  vessels  nor  nerves,  and  is 
hollowed  out  in  front  where  the  crystalline  lens  reposes.  Running 
from  entrance  of  optic  nerve  to  posterior  surface  of  crystalline 
lens  is  the  canal  of  Stilling  or  hyaloid  canal,  filled  with  fluid  and 
lined  with  a  process  of  the  hyaloid  membrane. 

Describe  the  crystalline  lens  with  its  ligaments,  etc. 

It  is  a  transparent  double  convex  body,  more  convex  posteriorly 
than  in  front,  enclosed  in  a  capsule,  and  is  lodged  in  a  depression 
of  the  vitreous  humor,  where  it  is  retained  by  its  suspensory  liga- 
ment. It  lies  immediately  behind  the  pupil  surrounded  and 
slightly  overlapped  by  the  ciliary  processes,  measuring  about  one- 
third  of  an  inch  transversely  by  one-fourth  of  an  inch  antero- 
posteriorly,  and  is  composed  of  water  60,  soluble  albuminous 
matter  35,  insoluble  albuminous  matter  2.5,  fat  and  cholesterine  2 
per  cent. ;  its 

Capsule,  is  transparent,  very  elastic,  and  brittle,  measuring  one- 
two  thousandth  of  inch  in  front,  one-six  thousandth  of  an  inch  be- 
hind, and  is  attached  anteriorly  to  lens  by  a  single  layer  of 
polygonal  nucleated  cells,  which  absorb  fluid  post-mortem,  and 
breaking  down  from  the  liquor  Morgagni ;  the 

Suspensory  ligament  or  zonula  of  Zinn,  is  a  thin  transparent 
membrane,  containing  longitudinal  elastic  fibres,  connecting  an- 
terior margin  of  vitreous  with  anterior  surface  of  lens  near  its  cir- 
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cumference,  presenting  upon  its  outer  surface  a  number  of  folds 
between  which  fit  the  similar  projections  of  the  ciliary  proces^ses  ; 
the 

Canal  of  Petit  is  about  one-tenth  of  an  inch  wide,  passing  around 
circumference  of  lens,  bounded  in  front  by  suspensory  ligament, 
behind  by  vitreous  humor,  its  base  being  formed  by  capsule  of 
lens;  when  inflated  it  becomes  sacculated. 

What  is  the  structure  of  the  crystalline  lens  ? 

It  is  formed  of  numerous  laminae,  composed  of  hexagonal  fibres 
one-five  thousandth  of  an  inch  broad,  with  serrated  margins,  those 
of  contiguous  fibres  accurately  fitting  one  another ;  the  lens  is  also 
divisible  after  boiling  or  immersion  in  alcohol  into  three  triangular 
segments  with  their  bases  outward.  The  central  harder  portion  is 
called  the  nucleus^  the  peripheral  portions  the  cortex ;  it  possesses 
neither  vessels  nor  nerves. 

Describe  the  muscles  of  the  eyeball. 

Rectus  superior^:  origirij  upper  margin  of  optic  foramen  and 
sheath  of  the  optic  nerve;  insertion^  sclerotic  coat  three  to  four  lines 
from  cornea ;  action,  turns  eyeball  upward ;  nerve,  third  cranial. 

Rectus  inferior' :  origin,  ligament  of  Zinn ;  insertion^  sclerotic 
three  to  four  lines  from  cornea;  action,  turns  eye  downward; 
?ierve,  third  cranial. 

Rectus  internus:  origin,  ligament  of  Zinn;  insertix)n,  sclerotic 
three  to  four  Hues  from  cornea;  action,  turns  eye  inward ;  nerve, 
third  cranial. 

Rectus  externus^ :  origin,  by  two  heads,  the  upper®  from  the  outer 
margin  of  optic  foramen,  the  lower'  from  ligament  of  Zinn,  and  a 
pointed  bony  process  at  the  lower  margin  of  the  sphenoidal  fissure; 
insertion,  sclerotic,  as  other  recti;  action,  turns  eye  outward;  nerve, 
sixth  cranial  (abducens):  between  the  two  heads  pass  the  oph- 
thalmic vein,  the  third,  nasal  branch  of  the  fifth,  and  the  sixth 
cranial  nerves. 

Obliquus  superior'^ :  origin,  one  line  above  the  inner  margin  of 
the  optic  foramen,  terminating  in  a  rounded  tendon  which  plays 
through  a  fibro-cartilaginous  ring  or  pulley^  beneath  the  internal 
angular  process  of  the  frontal  bone,  whence  it  passes  beneath  the 
superior  rectus;  insertion,  sclerotic  between  superior  and  external 
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recti,  midwa7  between  the  cornea  and  entrance  of  the  optic  nerve; 
action,  rotates  eje  on  its  antero-poaterioi  azia ;  neme,  fourth  cranial 
(patheticus). 

Obliquus  inferior":  origin,  orbital  plate  of  superior  maxillary; 
{merlion,  sclerotic  between  auperior  and  external  recti;  action, 
rotates  eyeball  on  an tero- posterior  axis ;  nerve,  third  cranial. 

(For  muacles  of  lids  see  pp.  116,  117.) 


Recapitolate  the  nerve  supply  of  the  oovl&r  mnsoleB. 

TItird  cranial,  or  motor  oau/i,  supplies  superior,  internal  and  in- 
ferior recti,  and  inferior  oblique  muscles. 
Fburth  cranialor  patheticut,  supplies  superior  oblique  muscle. 
Sixth  cranialor  abducena,  supplies  external  rectus  muscle. 

SflBcribe  the  vascular  supply  of  the  eyeball  and  its  append' 
ages. 

(All  branches  of  the  vessels  not  supplying  these  parts  viill  be 
omilfed,  having  been  already  described  on  page  161,) 

Ophthalmic,  arising  from  cavernous  portion  of  internal  carotid, 
entering  orbit  by  optic  foramen,  giving  off  the 
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Lachrymal  to  lachrymal  gland,  coDJunctiva,  and  upper  eyelid, 
inosculating  with  palpebral  arteries. 

SupraorbitcU,  supplies  levator  palpebr»  and  superior  rectus 
muscles. 

Superior  and  inferior  palpebral,  supply  eyelids. 

Nasal,  supplies  lachrymal  sac. 

Sfiort  ciliary,  twelve  to  fifteen  in  number,  penetrate  sclerotic 
around  optic  nerve  entrance  to  supply  choroid  and  ciliary  processes. 

Long  ciliary,  two  in  number,  penetrate  sclerotic,  pass  forward 
between  it  and  choroid  to  supply  iris,  forming  circulus  iridis  major 
near  ciliary  margin,  and  circulus  iridis  minor,  near  margin  of  pupil. 

Anterior  ciliary,  spring  from  muscular  branches,  perforate  scle- 
rotic, and  join  circulus  iridis  major. 

Arteria  centralis  retinas,  obliquely  traverses  optic  nerve  to  be 
distributed  to  retina. 

Miiscular  branches,  one  superior,  one  inferior,  to  ocular  muscles. 

Anterior  cerebral,  from  internal  carotid,  gives  twigs  to  optic 
nerve. 

Infra-orbital,  from  internal  maxillary,  supplies  inferior  rectus 
and  inferior  oblique  muscles  and  lachrymal  gland. 

What  are  the  chief  lymph-spaces  of  the  eyeball  ? 

The  perirhoroif I al  space,  between  choroid  and  sclerotic. 
Cavity  of  capsule  of  Tenon,  between  eyeball  and  capsule. 
Vaginal  space,  between  optic  nerve  and  sheath. 

What  veins  return  the  blood  from  the  eye  ? 

The  superior  and  inferior  ophthalmic  emptying  into  the  cavernous 
sinus;  they  also  freely  anastomose  with  the  facial  veins. 

Name  the  nerves  of  the  eye. 

Optic  or  second  cranial,  nerve  of  special  sense :  motor  nerves,  the 

third,  fourth,  sixth,  and  sympathetic  filaments. 
The  Ophthalmic  division  of  fifth,  supplies  general  sensation  by 
Lachrymal,  to  same-named  gland,  conjunctiva,  and  skin  of  upper 

eyelid ;  also  the  following  branches : 

/  r  Ganglionic, 

Frontal       f  f  «-'7f;'"-;  and  Nasal     Long  Hilary. 

1 1'^M-orbUal  { Infra-troehkar. 
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The  sympathetic  arises  from  cavernous  and  carotid  plexus  re- 
ceiving communicating  filaments  indirectly  from  spinal  nerves, 
&nd  sending  branches  to  third,  fourth,  fiflh,  and  sixth  nerves ;  the 
viilator  fibres  (radiating)  of  iris,  ciliary  ganglion,  muscles  of  orbit 
and  lids,  with  walls  of  arteries,  receive  their  sympathetic  nerve 
supply  from  this  source;  the 

Short  ciliary,  numbering  about  ten,  arise  from  ciliary  (ophthal- 
mic) ganglion,  and  pierce  the  sclerotic  posteriorly,  to  ramify  in 
sheath  of  optic  nerve,  choroid,  ciliary  muscle,  iris,  and  cornea; 
the 

Ascending  branches  of  the  sptteno-palatine  (MeckePs)  ganglion^ 
reaching  orbit  by  spheno-maxillary  fissure,  usually  considered  to 
supply  only  periosteum,  are  believed  by  some  to  go  to  optic  and 
sixth  nerves  and  ciliary  ganglion. 

Give  a  brief  description  of  optic  tracts. 

The  deep  origin  of  the  nerve  fibres  of  these  tracts  are  the  optic 
thalami,  corpora  geniculata,  and  nates  of  corpora  quadrigemina, 
which,  forming  two  flattened  bands,  wind  around  crus  cerebri,  to 
which  they  are  slightly  attached,  as  well  as  to  lamina  cinerea  and 
tuber  cincrcum,  and  joining  in  front  of  latter  they  form  the  optic 
commissure  (see  page  200  for  illustration  and  more  elaborate  descrip- 
tion). 

What  course  do  the  nerve  fibres  pursue  in  the  optic  com- 
missure or  chiasm  ? 

The  most  numerous,  the  decussating  fibres,  connect  the  right 
hemisphere  with  the  left  retina,  and  the  left  hemisphere  with  the 
right  retina,  occupying  the  centre  of  the  commissure. 

Other  fibres  (longitudinal,  cerebro-retinal)  connect  each  hemi- 
sphere with  the  retina  of  its  own  side. 

Others  (inter -cerebral)  pass  posteriorly,  connecting  the  two  optic 
tracts. 

Others  {inter-retinal)  pass  anteriorly,  connecting  the  two  retinsB. 

What  are  the  origin  and  course  of  the  optic  nerves  ? 

They  arise  on  either  side  from  the  optic  commissure,  each  passes 
into  the  orbit  through  optic  foramen  with  central  artery  of  retina, 
which  pierces  it,  and  enter  eyeball  through  lamina  cribrosa  one- 

20 
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tenth  inch  to  nasal  side  of  globe,  to  aid  in  foiming  retina;  these 
nervc»  are  surrounded  with  a  sheath,  derived  from  the  dura  mater 
between  which  and  nerTc  is  a  lymph  apace  communicating  with 

subarachnoid  space. 


APPENDAGES  OF  ETE. 

(Tutamina  Ocult) 

Name  these. 

Eyebrnwt,  or  fuperrilia,  LaehTymnl  ffland'  and  ducttf, 

Ejyetide,  or  palpebrte,  Laehrymal  aac, 

Oottjunctiva*,  &  mucous  Lachrymo-ruaal  duet. 

Vhat  are  the  eyebroTs  ? 

The  arched  eminences  of  skin  surmounting  upper  maifpns  of 
orbits  on  each  side,  from  which  grow  several  rows  of  short,  ob- 
liquely placed  hairs;  by  the  aitached  muscles  the  eyebrows  can 

partially  shut  off  light  from  eyes. 

What  are  the  eyelids  ? 

Two  movable  curtains  jirotecting  by  their  closure  the  eyea  from 
injury;  the  upper  lid  is  the  larger  and  more  movable,  having  ite 
own  elevator  muscle;  the 

Paipebral  fii'iTP  in  the  elliptical  spiice  between  the  matgina  of 
lida  when  opened,  the  intermit  and  external  angles  being  called, 
respectively,  the  infernal  and  external  eanthus,  the  former  being 
prolonged  inward,  leaving  a  triangular  space  between  the  lids,  the 
lacui  lachnjmalis,  at  the  commencement  of  which  »  a  small  eleva- 
tion on  each  lid,  the  lachrymal  papillt^,  whose  summit  is  pierced 
by  a  minute  opening,  the  piinclum  lackri/malt^,  the  commencement 
of  the  lachrymal  canal. 
Vhat  stTQctnres  form  the  eyelids  ? 

Externally  the  skin,  beneath  which  is  much  loose  areolar  tiasae, 
separating  it  from  the  fibrca  of  the  orbiculan'-a  palpebrarum  maicU. 
The  lida  retain  their  shai>e  by  means  of  the  so-called  tartal  earti- 
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iagei — in  reality  dense  connective  tissue  without  cartilage  cells — 
that  for  the  upper  lid  being  semilunar  and  the  larger,  that  for  lower 
lid  elliptical ;  these  structures  are  connected  at  their  orbital  mar- 
gins with  the  circumference  of  the  orbit  by  a  fibrous  membrane, 
the  tarsal  ligaments,  while  in  addition  a  rounded  fibrous  cord, 
the  tendo'Oculi,  passes  between  the  inner  angle  of  each  and  the 
nasal  process  of  superior  maxillary  bone. 

Imbedded  in  the  cartilages  are  numerous  sebaceous  glands,  the 
Meibomian  glands^  discharging  their  secretion  upon  the  free  edge 
of  lids,  preventing  their  adhesion ;  they  number  thirty  or  forty  in 
the  upper  lid,  fewer  in  the  lower  lid. 

Attached  to  the  free  margins  of  lids  is  a  double  or  triple  row  of  stiff 
hairs,  curved  in  each  lid  so  that  their  convexities  meet,  preventing 
interlacing,  these  are  the  cilia,  or  eyelashes]  the  inner  surfaces  of 
lids  are  lined  by  a  mucous  membrane,  the  conjunctiva. 

Their  vascular  supply  \%  from  the  palpebral  branches  of  ophthalmic 
artery  anastomosing  with  contiguous  branches  of  facial. 

The  nerves  BXQ  the  third,  seventh,  and  sympathetic  to  muscles, 
the  ophthalmic  branch  of  fifth  to  skin  and  conjunctiva. 

Describe  the  conjunctiva. 

It  is  a  mucous  membrane  lining  the  inner  surfaces  of  the  eyelids 
and  reflected  thence  upon  anterior  segment  of  sclerotic,  its  epithe- 
lial layer  passing  over  cornea ;  the 

Palpebral  conjunctiva  is  thick,  opaque,  vascular,  and  covered 
with  papillae,  containing  numerous  glands;  at  the  inner  angle  of 
the  eye  it  forms  a  semilunar  fold,  the  jo/ica  semilunaris*'  (Fig.  108). 
The  folds  formed  by  the  passage  of  the  conjunctiva  from  lids  to  eye- 
ball are  called  the  superior  and  inferior  palpebral  folds,  the  former 
being  the  deeper;  they  contain  numerous  convoluted  mucous 
glands;  the 

Ocular  conjunctiva  is  thin,  transparent,  possesses  few  vessels  in 
health,  and  is  loosely  attached  to  globe  by  the  subconjunctival 
areolar  tissue. 

What  is  the  caruncnla  lachrymalis^  (Fig.  108)  ? 

It  is  a  small,  conical,  reddish  body,  at  inner  canthus,  occupying 
the  space  called  the  lacus  lachrymalis,  and  is  formed  of  a  group  of 
follicles,  resembling  the  Meibomian  glands,  covered  with  con- 
junctiva; from  the  caruncle  project  a  few  slender  hairs. 
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Describe  the  lachrymal  apparatni. 

It  conHiats  of  the  lachrymal  gland  with  its  ducte,  the  canaliculi, 
the  lachrymal  sac,  aod  the  naaal  duct.    The 

Lachiymal  g/aad'  (Fig.  107}  h  an  oval,  compound  racemoBe 
gland  of  the  size  and  shape  of  an  almond,  lodged  in  a  depression 
at  upper,  outer  portion  of  orbit,  its  concave  under  surface  resting 
upon  the  globe  of  eye,  theconjanctiva,  superior  gad  estemal  recti 
muscles  intervening ;  it  is  held  in  contact  with  orbital  periosteum 
by  a  few  fibrous  bands.    It  has  six  or  seven 


Diietif  (fig-  107),  opening  by  minule  orifices  on  upper  outer 
half  of  palpebral  conjunctiva  near  superior  retro-tarsal  fold.  The 
secretion,  or  the 

Jfeors,  are  taken  up  by  the  puncta.  thence  passing  through  canal- 
iculi  into  lachrymal  sac  and   naaal  duct,  thus  reaching  inferior 

Describe  the  canalicnll. 

They  are  two  minute  canals'  about  one-half  a  line  in  diameter, 
commencing  at  the  puncta,  the  superior  parsing  upward,  then 
bending  acutely  to  pass  inward  to  lachrymal  sac,  the  inferior 
passing  downward,  then  upward  and  inward ;  they  are  lined  with 
mucou»  membrane  continuous  with  conjunctiva,  and  are  one-third 
of  an  inch  long. 
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What  is  the  lachrymal  sac^  (Fig.  108)  ? 

It  is  the  flattened,  ovoidal,  sacciform  dilatation  of  upper  part  of 
nasal  duct,  lodged  in  the  groove  formed  by  lachrymal  bone  and 
nasal  process  of  superior  maxillary;  its  walls  are  formed  of  fibrous 
elastic  tissue  covered  in  by  tensor  tarsi  muscle  and  a  fibrous  ex- 
pansion from  tendo-oculi  attached  to  ridge  of  lachrymal  bone, 
while  internally  it  is  lined  with  mucous  membrane. 

Describe  the  nasal  duct^. 

It  is  a  membranous  canal  about  three-fourths  of  an  inch  long 
extending  from  the  termination  of  lachrymal  sac  through  osseous 
nasal  duct  to  inferior  meatus  of  nose,  passing  in  a  direction  down- 
ward, backward,  and  slightly  outward,  its  lumen  being  narrowest 
about  the  midpoint ;  externally,  it  is  composed  of  fibro-areolar 
tissue ;  internally,  of  mucous  membrane  continuous  with  that  of 
nose  and  lachrymal  sac,  the  epithelial  coating  of  both  being  of  cili- 
ated epithelium,  that  of  the  canaliculi  of  scaly  cells. 

What  is  the  valve  of  Hasner  ? 

An  imperfect  valve  of  mucous  membrane  guarding  the  some- 
what expanded  terminal  opening  of  the  duct  into  the  inferior 
meatus  of  nose. 

The  Ear. 

Where  is  the  auditory  apparatus  lodged  ? 
In  the  petrous  and  mastoid  portions  of  the  temporal  bone. 

Enumerate  the  divisions. 

The  ^ar^ema/ ear,  comprising  the  ■!    _,^      ',       ,.      '  , 

(  External  auditory  canal, 

Membrana  tympani, 
Cavity  of  tympanum. 
Mastoid  cells, 
Eustachian  tube, 

Vestibule, 

r  .        J  7  I     .  ^f  •  .  Semicircular  canals, 

Internal  ear,  or  labyrinth,  comprising  <   ^  » » 

[  Auditory  nerve. 


Middle  ear,  or  tympanum,  comprising 
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The  External  Ear. 

What  is  the  auricle  ? 

Its  foundation  is  an  expanded  layer  of  fibro-cartilage,  so  disposed 
in  ridges  as  to  concentrate  and  direct  the  waves  of  sound  into  the 
external  auditory  canal,  to  which  it  is  attached ;  the  cartilage  is 
deficient  at  certain  points  where  it  is  connected  by  fibrous  tissue; 
it  is  covered  with  perichondrium,  outside  of  which  is  thin,  firmly 
adherent  skin,  containing  sweat  and  sebaceous  glands,  and  provided 
with  short  downy  hairs.  The  various  ridges  and  depressions  are  as 
follows:  the 

Goncha,  the  deep  cavity  leading  into  meatus;  the 

TragtLSy  the  pointed  prominence  in  front  of  concha  projecting 
back  over  meatus,  bearing  on  its  under  surface  tufts  of  hairs;  the 

AntUraguSy  a  small  tubercle  opposite  tragus,  separated  by  a  deep 
notch,  the  inclmra  iutertragicu ;  the 

Helix,  the  external  prominent  margin  of  auricle;  the 

AntiheliXf  a  parallel  prominence  anterior  to  former,  bifurcating 
above  to  form  the 

Foi<Ha  of  the  antlhelix ;  the 

Fossa  of  helix  J  the  narrow,  curved  depression  between  the  helix 
and  antihelix. 

What  is  the  lobe  or  lobule  of  the  ear  ? 

The  inferior,  soft  pendulous  portion,  formed  of  fat  and  connective 
tissue  enclosed  by  integument. 

Describe  the  muscles  of  the  external  ear. 

The  attolens  aurem,  attrahens  aurem,  and  retrahens  aurem,  have 
been  described  on  page  116. 

The  muscles  of  the  auricle,  but  slightly  developed  in  man,  are 
the 

Helicis  major:  a  narrow,  vertical  band  on  anterior  border  of  helix; 

Helicis  minor :  an  oblique  band  at  root  of  helix ; 

Tragicus .  a  short,  vertical  band  on  outer  surface  of  tragus ; 

Antitragicus :  stretching  from  outer  part  of  antitragus  to  lower 
part  of  helix ; 
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Transversus  auriculoB :  radiating  from  posterior  surface  of  con- 
vexity of  concha  to  prominence  caused  by  groove  of  belix ; 

Obliquua  auris:  a  few  fibres  passing  from  upper  back  part  of 
concha  to  convexity  immediately  above. 

Give  the  vascular  and  nervous  supply  to  the  auricle. 

The  arteries  are  Posterior  auricular,  from  external  carotid. 

Anterior  auricular,  branch  of  temporal. 

Auricular,  branch  of  occipital. 
The  veins  accompany  the  corresponding  arteries. 
The  nerves  are,  Auricularis  magnus,  from  cervical  plexus. 

Posterior  auricular,  from  facial. 

Auricular  branch  (Arnold's)  of  pneumogastric. 

Auriculo-temporal,  from  inferior  maxillary  divi' 
sion  of  fifth  nerve. 

Occipitalis  major  and  minor. 

What  is  the  external  auditory  canal  ? 

It  is  an  osseo-cartilaginous,  oval,  cylindrical  canal,  with  greateot 
diameter'verttcat'  ftt:  giUSI imt T^rtftce,  but  reversed  attympanic  end; 
it  is  narrowest  at  middle.  About  o^e  and  a^uarter  inches  long,  it 
is  directed  obliquely  forward  and  inward,  and  slightly  curved  with 
convexity  upward,  and  is  lined  by  thin  adherent  skin,  containing 
hair  follicles,  sebaceous  and  ceruminous  glands  in  its  cartilaginous 
portion.  A  narrow  groove  at  the  tympanic  extremity,  for  insertion 
of  membrana  tympani,  is  sometimes  called  the  sulcus  tympanicus, 
interrupted  above  by  the  notch  of  Bivinus. 

What  are  the  arteries  and  nerves  ? 

The  arteries  are  branches  of  posterior  auricular,  internal  maxil- 
lary and  temporal. 

The  nerves  come  chiefly  from  auriculo-temporal  branch  of  supe- 
rior maxillary  division  of  fifth  nerve. 

The  Middle  Ear  or  Tympanum. 

Describe  the  membrana  tympani 

It  forms  the  outer  wall  of  the  tympanuiiL 
lucent  membrane  placed  obliquely  at ' 
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tory  meatud,  with  iu  anterior,  shallow  faanel-shaped  sur&ce  facing 
downward,  forward,  and  outward ;  at  its  upper  anterior  border  is  a 
white,  pointed  tubercle,  formed  by  the  short  process  of  the  malleus 
while  a  yellowish-white  stripe  passing  fi[om  this  downward  and 
backward  toward  the  centre,  indicates  the  handle  of  the  malleus. 
During  life,  when  illuminated,  the  membrana  tympani  presents  a 
triangular  litjht  spot  or  ''  cone  of  light,^^  having  its  apex  at  end  of 
malleus  handle,  whence  it  spreads  downward  and  forward,  and  a 
darker  central  portion,  the  r/m^o,  or  shadow.  The  upper  anterior 
part  bridging  a  small  notch  in  the  bony  ring  to  which  the  mem- 
brane is  attached  (the  notch  of  Rivinus),  is  laxer,  consisting  of 
loose  connective  tissue,  vessels,  and  nerves,  covered  with, skin  and 
mucous  membrane,  and  has  received  the  name  of  the  membrana 
flaceida,  or  ShrapneWs  membrane. 

Of  what  tissues  is  the  membrana  tympani  composed  ? 

Of  the  gjui^,  which  \6  derived  from  the  lining  of  the  meatus;  of 
a  fibrousj^er,  some  of  whose  fibres  radiate  from  near  the  centre 
to  the  circumference,  others  form  a  dense  ring  around  the  attached 
margin ;  and  of  mux:oiw-ioemi>rane,  derived  from  that  lining  the 
tympanum.  The  handle  of  the  malleus  passes  between  the  inner 
and  middle  layers — according  to  von  Troltsch,it  is  received  between 
the  circular  and  radiating  fibres  of  the  middle  coat;  an  anterior 
and  ajtostcrior  pouch  have  also  been  described  upon  the  posterior 
surface  by  von  Troltach,  opening  downward,  formed  by  a  "dupli- 
cature  of  the  membrana  tympani  extending  from  its  border  for- 
ward to  the  manubrium." 

Describe  the  arterial  supply  of  the  membrana  tympani. 

The  deep  auricular  branch  of  internal  maxillary  supplies  the  ex- 
ternal layers  forming  a  plexus,  which  communicates  at  the 
periphery  with  one  in  the  mucous  membrane  formed  from 

Tympanic  branches  of  internal  maxillary  and  internal  carotid 
arteries,  and  by  the 

Vidian^  from  internal  maxillary,  and 

Stt/lo-m^xsfoldj  from  posterior  auricular. 

Mention  the  nerves  supplying  the  membrana  tympani. 

To  the  external  layer  run  filaments  from  the  superficial  temporal 
branch  of  the  fiilh,  while  the  mucous  layer  is  supplied  by  the 
tympanic  plexus. 
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The  Tympanum. 

Describe  it. 

It  is  an  irregular  cavitv.  measuring  about  one-half  of  an  inch 


antero-posteriorly,  one-third  of  an  inch  vertically,  and  one-fifth  of 
an  inch  transversely,  situated  in  the  petrous  bone,  compressed 
from  without  inward,  being  placed  above  the  jugular  fossa,  having 
the  carotid  canal  in  front,  the  mastoid  cells  behind,  the  external 
meatus  externally,  and  the  labyrinth  internally;  it  communicates 
with  the  pharynx  by  the  Eustachian  tube,  and  presents  for  exami- 
nation the  following  points ;  the 

Roofy  a  very  thin  plate  of  bone,  indicated  on  cranial  surface  by 
a  depression  on  posterior  surface  of  petrous  portion  of  temporal 
bone;  the 

Floor,  narrow,  corresponding  to  jugular  fossa,  and  presenting 
near  inner  wall  a  BmdW  foramen  for  Jacobaon's  nerve;  the 

Outer  wall,  the  membrana  tympani  and  bony  ring  to  which  it  is 
attached,  presenting  three  small  orifices,  the 

Iter  chordcB poster ius,  opening  in  angle  of  junction  between  pos- 
terior and  external  walls,  just  behind  membrana  tympani  on  a 
•  level  with  its  centre,  for  entrance  of  chorda  tympani  nerve  ;  the 

Olaserian  fissure,  just  above  and  in  front  ofTony  ring  giving 
origin  to  membrana  tympani,  for  passage  of  laxator  tympani  muscle 
and  some  tympanic  vessels,  and  the  lodgement  of  the  long  process 
of  malleus ;  the 

Iter  chordae  anterius  or  canal  of  Huguier,  opening  just  above  pre- 
ceding, for  escape  of  chorda  tympani  nerve ;  the 

Inner  wall  is  vertical,  looking  directly  ^utward,  and  presents  the 

Fenestra  ovalis  or  oval  window,  a  kidney-shaped  opening  leading 
into  vestibule,  closed  by  base  of  stapes  with  its  ligament ;  the 

Fenestra  rotunda  or  round  window,  below,  at  bottom  of  a  funnel- 
shaped  depression,  opening  into  scala  tympani  of  cochlea,  closed 
by  the  membrana  tympani  secundaria ;  the 

promontory,  a  rounded  hollow  eminence — the  first  turn  of  the 
cochlea — situated  between  oval  and  round  windows,  and  present- 
ing three  grooves  lodging  branches  of  tympanic  plexus;  the 

Eminence  of  the  aqucedadus  Fallopii,  passes  above  oval  window, 
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along  ioner  tympanic  wall,  to  curve  behind  that  opening  nearly 
vertically  downward  along  posterior  wall ;  the 

Pyramid,  a  liollow  conical  projection,  behind  the  oval  window 
and  in  front  of  vertical  portion  of  aquseductusFallopii,  containing 
the  BtapediuB  muscle  whose  tendon  escapes  from  its  summit ;  a 
minute  canal  communicates  with  the  aquraductus  Fallopii  trans- 
mitting  the  nerve  to  Htapediua  mnscle ;  the 

F^eterior  wall,  presenting  the 

Openingt  of  the  mailoid  eelU,  one  large  and  several  smaller  open- 
ings. The  anterior  wall,  in  wider  above  than  below,  corresponding 
with  carotid  Ciknal,  the  thin  bonv  partition  being  perforated  by 
tympanic  branch  of  carotid;  it  presents  the 

Orifice  of  the  canal  Jot  the  tensor  tympani  mugcle,  which  is  situated 
above,  close  to  aqueeductua  Fallopii,  on  the  summit  of  a  small 
conical  eminence,  the anUrior pyramid;  the 

Opening  o/£'i«facAian(uie,  is  immediately  below  preceding,  sepa- 
rated by  a  thin  horizontal  bony  plate,  the  procegttu  eochleariformit. 

What  are  the  ossiolei  of  the  t]rmpaiinm  T 
Three  bones  forming  a  movable  chain,  passing  between  mem- 

brana  tympani  and  oval  window,  cilled  the 

MaUeas  or  hammer,  consisting  of 
an  oval  head  articulating  witji 
incus,  a  neck,  a  maimbriam  or 
handle,  affording  attachment  near 
its  root  to  tetiaor  tympani  mus- 
ir.IT.  j,|g^  ^  short  proceja  coming  in  con- 
tact with  membmna  tympani,  and 
a  proceems  graeilis  or  long  process, 
lodged  in  tlieGlaserian  fissure,  and 
givinir  attachment  to  so-called 
1  ixat<  r  tympani  muscle ;  the 

Iicun  or  anvil  having  a  body 
articulating  nith  malleos,  a  long 

process  terminating   in  a  rounded  end    the  os  orbicalare,  which 

articulates  with  head  of  stapes   and  a  thort  process  attached  to 

margin  of  opening  into  masU  id  cells    the 
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Stapes  or  stirrup j  consists  of  a  head  articulating  with  os  orbicu- 
lare,  a  rieck  receiving  insertion  of  stapedius  muscle,  two  branches 
or  crura  joining  the  oval  base^  which  latter  is  connected  with 
margins  of  oval  window  by  ligamentous  fibres. 

Describe  the  ligaments  of  the  ossicles. 

The  suspensory  ligament  of  the  malleuSy  passing  between  tympanic 
roof  and  head  of  malleus :  the 

Posterior  ligament  of  malleus,  or  laxator  tympani  minor  muscle  of 
Sommering,  passing  from  upper  back  part  of  external  meatus  to 
handle  of  malleus  and  processus  brevis ;  the 

Posterior  ligament  of  the  incus,  passing  between  posterior  tym- 
panic wall  near  margin  of  opening  into  mastoid  cells  and  end  of 
short  process  of  incus  ;  the 

Suspensory  ligament  of  the  incus,  descending  from  tympanic  roof 
to  incus,  near  its  articulation  with  malleus ;  the 

Annular  ligament  of  stapes,  connecting  circumference  of  its  base 
to  margins  of  oval  window ;  the 

Capsular  ligaments,  around  articulations  between  incus  and 
malleus,  and  incus  and  stapes,- these  joints  having  their  surfaces 
coated  with  cartilage,  and  being  provided  with  a  synovial  mem- 
brane. 

Other  ligaments  have  been  described  under  special  names,  as 
the  anterior  and  external  ligaments  of  the  malleus,  and  the  obtu- 
rator ligament  of  the  stapes,  this  latter  being  a  membrane  filling 
up  opening  between  crura  of  stapes. 

Describe  the  muscles  of  the  tympanum. 

Tensor  tympani:  origin,  under  surface  of  petrous  bone,  cartilaginous 
Eustachian  tube,  its  own  osseous  canal ;  insertion,  handle  of  mal- 
leus near  root ;  action,  draws  membrana  tympani  inward — i,  e., 
increases  tension ;  nerve,  from  otic  ganglion. 

Laxator  tympani  major:  origin,  spinous  process  sphenoid  bone, 
and  cartilaginous  Eustachian  tube ;  insertion,  neck  of  malleus  above 
processss  gracilis;  action,  relaxes  membrana  tympani;  nerve,  tym- 
panic branch  of  facial.     (Now  called  ant.  ligament  of  malleus.) 

Laxator  tympani  minor :  origin,  upper  back  part  external  meatus ; 
insertion,  handle  of  malleus  and  processus  brevis  ;  action,  relaxes 
membrana  tympani.     (Now  caXled posterior  ligament  of  malleus.) 
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Stapedius :  origiitj  from  interior  of  pyramid ;  insertion^  neck  of 
stapes ;  action,  compresses  contents  of  vestibule ;  nerve,  filament  of 
facial. 

Describe  arterial  supply  of  the  tympanum. 

The  tympanic  branch  of  the  internal  maxillary  enters  by  Gla- 
serlan  fissure  and  is  distributed  to  membrana  tympani  (tympanic 
branch  of  carotid  also  supplies  this),  anastomosing  with  Vidian 
and 

Stylo-mastoid,  from  posterior  auricular  to  back  part  of  tympanum 
and  mastoid  cells. 

Petrosalj  from  middle  meningeal,  entering  through  hiatus 
Fallopii. 

Tympanic  J  from  internal  carotid. 

Vidian^  from  internal  maxillary. 

Branch,  from  ascending  pharyngeal  passing  up  Eustachian  tube. 

What  nerves  supply  the  tympanum  ? 

The  Tympanic  branch  of  the  glosso-pharyngeal  (Jacobson's  nerve), 
which  pierces  floor  of  tympanum  to  supply  fenestrse  and  mucous 
membrane,  and  aids  in  forming  tympanic  plexits ;  the 

Tympanic  branch  of  facial,  supplying  stapedius  muscle;  the 

Branch  from  otic  ganglion,  supplying  tensor  tympani  muscle. 

(The  cliorda  tympani  from  facial,  passing  into  tympanum  by  iter 
chordse  posterius,  emerging  by  iter  chordae  anterius,  arching  across 
cavity  between  handle  of  malleus  and  long  process  of  incus;  it  is 
covered  by  mucous  membrane  and  gives  off  no  branches.) 

Describe  the  formation  of  the  tympanic  plexus. 

The  tympanic  branch  of  glosso- pharyngeal,  or  Jacobson's  nerve, 
divides  into  three  branches,  lying  in  grooves  on  the  promontory, 
one  passes  forward  and  downward  to  join  carotid  plexus,  another 
passes  upward  to  join  greater  superficial  petrosal  nerve  in  hiatus 
Fallopii,  the  third  passes  upward  and  forward  through  petrous 
bone  close  to  ganglionic  enlargement  of  facial,  from  which  it  re- 
ceives a  filament,  and  becomes  t\iQ  lesser  superficial  petrosal  nerve  \ 
the  tympanic  mucous  membrane  is  supplied  by  branches  from  this 
plexus. 
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Describe  the  Eustachian  tube. 

It  is  about  one  and^  ojie-bp^^  in/ihAa  long,  passing  downward, 
forward,  and  inward,  the  passage  by  which  the  air  in  the  middle 
ear  freely  communicates  with  that  in  the  pharynx,  thus  permitting 
free  vibration,  as  the  hole  in  the  side  of  a  drum  does.  It  con- 
sists of  about  one-thir^J^ne,  and  two-thircjn  fihrn  snrttlifr  and 
fibrous  tissue ;  the  tympanic  orifice  measures  about  one  and  one- 
half  inch,  the  oval  pharyngeal  opening  one- third  inch. 

The  osseous  portion,  is  one-half  inch  long,  commencing  at  lower 
part  of  anterior  tympanic  wall,  gradually  narrowing  to  terminate 
at  angle  of  junction  of  petrous  and  squamous  portions  of  temporal 
bone;  the 

Cartilaginous  portion  is  about  one  inch  long,  formed  by  a  tri- 
angular plate  of  elastic  fibro- cartilage  curved  upon  itself  into  a 
partial  tube,  but  inferiorly  the  margins  are  not  in  contact,  the 
defect  being  filled  by  fibrous  tissue ;  the 

MucoiLS  membrane  is  continuous  with  that  of  pharynx,  and  is 
covered  by  ciliated  epithelium. 

Where  is  the  pharyngeal  orifice  situated  ? 

At  upper  lateral  portion  of  pharynx  behind  posterior  part  of 
inferior  meatus,  just  above  the  level  of  nasal  floor. 

Has  this  tube  any  special  muscles  ? 

Yes,  the  following  have  been  described : 

Spheno-sa/pingo-staphy/inia :  origin,  sphenoid  bone  and  cartilag- 
inous tube;  insertion,  convex  external  border  of  cartilage;  nerve, 
internal  pterygoid ;  action,  abductor  or  dilator  of  tube. 

Salpingo-pharyngeus:  a  thin  layer  beneath  mucous  membrane, 
probably  really  a  fascia. 

(The  Levator  palati :  origin,  temporal  bone  and  cartilaginous  tube; 
nerve,  pneumogastric  ;  insertion,  osseous  tube,  cartilage,  and  mucous 
membrane ;  action,  dilates  tube  transversely.) 

Give  the  arterial  supply  of  the  Eustachian  tube  ? 

The  ascending  pharyngeal,  from  external  carotid. 
Branches  of  middle  meningeal,  from  internal  maxillary. 
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Branch,  from  stylo-mastoid  artery. 

The  nerves  are,  in  addition  to  those  supplying  muscles  of  tube 
(supra),  from  the  Jifth  and  seventh  pairs  and  ghsso-pharyngeal. 

The  Internal  Ear  or  Labyrinth. 

Name  its  divisions. 

(  Vestibule  (Fig.  110),  \ 

The  osseous  labyrinth,  consisting  of  <  Semicircular  canalsr',^,'', 

I  Cochlea^, 
I  Utricle, 

I  Membranous  semicircular 
Membranous  labyrinth,  consisting  of  ^      canals, 

Saccule, 

Membranous  cochlea. 
Internal  auditory  canal,  at  bottom  of  which  the  auditory  nerve 
enters. 

Auditory  nerve  (eighth  cranial,  or  portio  mollis  of  seventh), 
with  the 

Organ  of  Corti,  what  the  retina  is  to  the  eye,  viz.,  the  terminal 
and  receptive  auditory  apparatus. 

Describe  the  internal  ear. 

It  is  formed  by  a  series  of  cavities  excavated  in  the  petrous 
bone,  communicating  externally  with  middle  ear  by  the  round 
and  oval  windows,  internally,  with  internal  auditory  meatus: 
within  the  osseous  labyrinth,  surrounded  by  the 

Perilymph,  is  the  membranous  labyrinth — filled  with  endolymph — 
upon  which  the  auditory  nerve  filaments  are  distributed. 

Describe  the  various  subdivisions  of  the  osseous  labyrinth. 

The  vestibule  is  the  common  central  cavity  with  which  all  parts 
of  the  internal  ear  communicate,  placed  behind  cochlea  in  front  of 
semicircular  canals,  at  inner  side  of  tympanum  ;  it  is  ovoid, 
measuring  about  one-fifth  of  an  inch  from  before  backward,  as  well 
as  from  above  downward,  and  presents  the 

Fenestra  ovalis,  or  oval  window,  on  its  outer  wall,  closed  in  the 
fresh  state  by  base  of  stapes  and  its  ligament;  the 
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Ibvea  /iemitpherica},&  small,  circular  depression  on  its  inner  wall, 
perforated  antero-inferiorly  by  aeveral  minute  foraminafor  branches 
of  auditory  nerve,  the  perforated  plate, 
eaXledihe  macula  eriirosa;  the  Fia.  110. 

Piframidal  eminence,  n  vertical  ridge 
behind  macula  cribroaa;  the 

Aqv/xdudvi  vetlUmli,  at  back  of  inner 
wall,  transmitting  a  ainatl  veiD,  and,  ac- 
cordiug  to  some.  cont;iitiing  a  tubular 
prolongation  of  lining  membrane  of  ves- 
tibule, ending  in  a  blind  end  in  cranial 
cavity  between  layereof  dura  raater;  the 

Fovea  semi-eltiptioa^ ,  a  transversely- 
oval  depression  on  roof,  separated  by 
pyramidal  eminence  from  fovea  hemispherica ;  the 

Oriflea  of  aentkircalar  canals,  these  are  five  in  number,  opening 
behind ;  the 

Apertura  tcalce  veitibuU  cochkce,  a  large  oval  opening,  is  situated 
anteriorly. 

Describe  the  Bemicircnlar  oanals'*//. 

They  are  three  curved  bony  tubes,  each  describing  the  greater 
part  of  a  circle,  of  unequal  length,  of  a  diameter  of  about  one- 
twentieth  of  an  inch,  each  lying  at  a  right  angle  to  the  other  two, 
and  presenting  at  one  end  a  dilatation,  or  ampulla,  more  than 
double  the  diameter  of  the  tube ;  the 

SapcHor  ecmicircular  canaP  ia  vertical,  describes  about  two-thirds 
of  a  circle,  passes  at  right  angles  to  posterior  surface  of  petrous 
bone,  and  forma  a  projection  upon  its  anterior  surface;  its  outer 
end  is  its  ampulla,  opening  separately  into  vestibule;  its  inner  un- 
dilated  extremity  joins  with  that  of  the 

Potterior  temieircular  ean'tP,  opening  by  a  common  orifice  at  back 
of  vestibule ;  this  canal  is  also  vertical,  ia  nearly  parallel  to  pos- 
terior surface  of  petrous  bone,  is  the  longest,  the  dilated  extremity 
opening  at  lower  back  part  of  vestibule ;  the 

External,  or  horizontal  scmUni-citlar  canaP,  is  the  shortest,  is  di- 
rected outward  and  backward,  is  ampullated,  and  opens  into  vesti- 
bule just  above  oval  window,  its  other  extremity  by  a  separate 
orifice  at  upper  back  part  of  vestibule. 
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The  eockle(f  ig  conical,  Bomewhat  resembles  a  enail-Bhell,  forms 
the  anterior  part  of  the  labyrinth,  ie  placed  almost  horizontally  la 
front  of  the  veatihule,  ila  apex  liirected  toward  the  upper  front 
part  of  tympanic  wall,  and  ita  base  corresponding  to  anterior  perfo- 
rated depreeaion  at  bottom  of  internal  auditory  meatus;  it  presents 
for  exKmination  the 

Modiotut,  a  central,  conical  atis,  perforated  by  numerous  canals 
for  filaments  of  cochlear  branch  of  auditory  nerve,  its  apex  termi- 
minating  in  a  delicate   expanded 
Fio.  111.  lamella,  like  a  funnel  divided  lon- 

gitudinally, called  the  infundihu- 
litm;  extending  from  base  to  apex 
19  a  canal,  the  canaMt  cenlralU  nwdi- 
oli,  ioT  a  small  nerve  and  artery; 
making  two  and  one-half  spiral 
turns  around  the  modiolus  in  the 

^liral  canal',  about  one-tenth  of 
an  inch  in  diameter,  and  one  and  a 
half  inches  long,  narrowing  from 
base  to  apex,  there  forming  the 
ctipo/a,  where  the  acala  tympani  and  scalavc^tibuli,  formed  by  the 
lamina  spiralis,  communicate  by  the  kelicolrema. 

The  cochlea  presents  three  openings,  viz.,  the  round  window, 
communicating  with  tympanum,  the  oval  one  opening  into  vesti- 
bule, and  that  of  tho  aqureductus  cochlefe";  projecting  from  the 
modiolus  is  the 

Lamina  spiralis  oawi'*,  a  process  formed  of  two  bony  lam ellse, 
between  which  are  numerous  canals  for  nerve  fibres,  defective  in 
last  half  turn  of  cochlea  leaving  an  aperture,  the  helicotrema,  and 
terminating  by  the  hook-like  hamular  process*;  winding  around 
the  modiolus  at  the  point  of  attachment  of  the  lamina  spiralis  is 
the  canalit  tpirn/is  viodioU,  lodging  the  enlargement  of  the  cochlear 
nerve  containing  ganglion  cells,  called  the  gniiffHon  spiritle,  whence 
come  the  nerve  branches  to  the  organ  of  Corti, 

What  is  the  scala  veatibuli*  ••  (Fig.  Ill)  t 

It  is  that  portion  of  the  canal  of  the  cochlea  above  the  lamina 
spiralis  and  mcuibranu  of  Keisaner,  communicating  with  vestibule 
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below  and  scala  tympani  above,  by  the  helicotrema ;  it  is  filled 
with  perilymph. 

Describe  the  scala  tympani'-  <•. 

It  is  that  portion  of  the  spiral  canal  below  the  lamina  spiralis'.  ^ 
and  membranous  cochlea,  terminating  below  inferiorly  at  the  round 
window — which  is  closed  by  membrane,  the  niembr<ma  tympani 
secundaria — and  communicating  above  with  scala  vestibuli  at  heli- 
cotrema; it  is  filled  with  perilymph. 

What  is  the  aqufleductus  cochleee''? 

A  small  canal  transmitting  a  vein  from  cochlea  to  jugular  vein, 
commencing  at  lower  wall  of  scala  tympani,  and  ending  to  inner 
side  of  carotid  canal  close  to  posterior  surface  of  petrous  bone. 

Describe  and  name  the  subdivisions  of  the  membranons 
labyrinth. 
It  consists  of  a  series  of  closed  membranous  sacs  containing  endo- 
lymph ;  its  various  parts  are  called 

'I  two  membranous  sacs, 
Saccule^  j 

with  the  former  of  which  communicate  three 

Membranous  semicircular  canals. 

The  utricle  and  saccule  are  separate,  but  are  indirectly  connected 
by  a  minute  canal  passing  from  saccule  to  the  similar  one  from 
utricle,  passing  along  aquaeductus  vestibuli  to  end  by  a  blind  pouch 
near  posterior  surface  of  petrous  bone;  the  saccule  communicates 
with  scala  media  (or  membranous  cochlea)  by  the  canalis  reuniens. 
The  endolymph  in  all  parts  is  thus  seen  to  communicate  freely. 

Describe  tbe  utricle. 

It  is  an  oblong,  laterally  compressed  sac,  filled  with  endolymph, 
placed  in  upper  back  part  of  vestibule  in  fovea  semielliptica,  com- 
municating behind  with  semicircular  canals  by  five  openings,  and 
has  distributed,  chiefly  at  one  part  of  its  walls,  numerous  branches 
of  the  auditory  nerve,  at  which  point  is  a  round  mass  of  minute 
crystals  of  calcium  carbonate,  bound  together  by  delicate  fibrous 
tissue  forming  the  otoliths,  otoconia,  or  ear-stones ;  the  thickening  of 
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the  wall  both  of  utricle  and  saccule,  where  the  nerves  penetrate, 
is  sometimes  called  the  viacula  acoustica. 

Fig.  112. 


'■   CANA1.IS     REXINIENS 


What  are  the  membranous  semicircular  canals  ? 

They  are  three  canals  of  the  same  shape  but  smaller  than  the 
containing  osseous  canals,  to  which  they  are  fastened  by  numerous 
fibrous  bands,  conveying  the  auditory  nerve  filaments  to  the 
ampullae;  like  the  osseous  canals  they  have  five  orifices  which 
open  into  the  utricle. 

Describe  the  saccule. 


Fig.  113. 


It  is  a  globular  sac,  smaller 
than  utricle,  to  which  it  is  at- 
tached at  one  point,  and  lies  in 
fovea  hemispherica ;  it  is  sur- 
rounded with  perilymph,  and 
indirectly  communicates  by  a 
short  canal  with  utricle  by 
means  of  the  blind  canal  pass- 
ing along  aquieductus  vestibuli 
to  terminate  near  posterior  sur- 
face of  petrous  bone;  and  with 
membranous  cochlea    or  scala 

media  by  canalis  reuniefis,  a  small  passage    connecting  the  two 
cavities. 

What  is  the  membranous  cochlea^^^  (^ig»*  U8). 

More  usually  called  scala  media  or  ductus  coch/earls     (Fig.  113) 


THE    INTERNAL    EAR    OR    LABYRINTH.       323 

it  begins  by  a  blind  extremity  at  lower  anterior  portion  of  vesti- 
bule, enters  cochlea,  where  it  forms  in  cross  section  a  triangular 
canal,  its  base  being  outer  bony  walls  of  cochlea,  its  lower  wall 
the  membrana  badlaris^,  its  upper  the  membrane  of  Reiamer^ ;  it  is 
filled  with  endolymph  and  contains  the  organ  of  Corti^,  covered  by 
the  delicate  membrana  ^eotoria*  parallel  with  basilar  membrane^. 
The  periosteum  on  upper  surface  of  osseous  spiral  lamina  forms 
an  elevation,  the 

Limbics  lamince  spirali^^t  which  presents  an  upper  and  lower 
margin  called  respectively  the  labium  vestibulare  and  labium 
tympanicum^  the  groove  formed  between  these  being  termed  the 
sulcus  spiralis^. 

What  is  the  membrane  of  Eeissner^? 

A  delicate  membrane  stretched  between  outer  wall  of  cochlea 
and  periosteum  of  vestibular  surface  of  osseous  spiral  lamina  near 
commencement  of  limbus  laminae  spiralis!^,  forming  the  upper 
wall  of  membranous  cochlea. 

What  is  the  membrana  basilaris^  ? 

A  thin  membrane  passing  from  labium  tympanicum  to  bony 
wall  of  cochlea,  where  it  expands  into  the  triangular  ligamentum 
spirale^.  It  forms  the  lower  wall  of  membranous  cochlea,  sup- 
porting on  its  upper  surface  the  organ  of  Corti<». 

Describe  the  membrana  tectoria  or  membrane  of  Gorti^. 

A  delicate  membrane  passing  from  between  labium  vestibulare 
and  attachment  of  the  membrane  of  Reissner*"  to  outer  wall  of 
cochlea,  running  nearly  parallel  with  basilar  membrane^ ;  some 
contend  that  it  is  free,  resting  upon  the  organ  of  Corti^o,  and  in 
its  fresh  pulpy  condition  serves  as  a  damper  of  vibrations. 

Describe  the  organ  of  Corti~. 

It  consists  of  a  complex  body  formed  by  a  series  of  some  three 
thousand  arches  roofing  over  a  space  called  the  zona  arcuata, 
formed  of  rods  and  epithelial  hair  cells,  lying  upon  the  membrana 
basilaris*  and  covered  by  the  membrana  tectoriat ;  the 

Eods  of  Corti  are  disposed  in  two  rows,  the  inner^  and  outer^ 
rods  J  each  rod  with  its  swollen  base  resting  upon  the  basilar 
membrane^^,  and  its  expanded  upper  end  inclined  toward  and 
in  contact  with  the  opposite  one,  forming  an  arched  canal  filled  with 
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endolymph  ;  according  to  Waldey«  there  are  about  sii  thoDsand 
rods  in  the  inner  row,  and  four  thousand  five  hundred  in  the  outer; 
ft  nucleated  mass  of  protoplasm  occupies  the  angle  between  the 
base  of  each  rod  and  the  baailax  membrane ;  the 

Fia.  114. 


Hair  ctli^  (Fig.  115;  are  epiihelial  cells  with  stiff  hair-liCe 
cilia,?  disposed  in  three  or  fjur  rows  upon  the  superior  surfaces 
of  the  out«r  rods™  to  the  number  of  about  eighteen  tliousand,  aud 
in  a  single  raw  upon  inner  rods'^  numbering  about  thirty-three 
hundred ;  the 

Lamina  reticalarU  (Fig.  115)  is  formed  of  several  rows  of  small 

fiddle-shaped    cuticular  structures    called  phalanges,  connected 

together  and  to  heads  of  outer  rods,  forming 

rings""",  througli  which  project  the  hairs  of 

the  outer  hiiir  cells. 

Where  does  tlie  auditory  nerve  arise 
and  to  what  parts  of  the  ear  is  it 
distributed  1 

J\.%  superficial  origin  ia  from  groove  between 
olivary  and  restiform  bodies  at  lower  border 
of  pons  ;  its  Jeep  mii/in  is  threefold  (1)  from 
superior  vermiforrais  process  of  cerebellum, 
and  from  (2)  inner  and  (3)  outer  auditory 
nuclei  formed  chiefly  by  gray  substance  of 
posterior  pyramid  and  reatiforni  body,  from 
which  latter  it  receives  fibres  as  it  winds 
arouud  it.  Entering  with  facial  nerve  the 
internal  auditory  canal,  at  its  bottom  it  di- 
vides into  the  eo'-hlcar  and  vestibular  braurltes, 
both  of  which  contain  numerous  ganglion  cells ;  the 

Vestibular  diottiim  divides  into  three  branches,  the  superior 
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splitting  into  many  filaments  which  pass  through  upper  back  part 
of  bottom  of  meatus,  enter  the  vestibule  through  macula  cribrosa 
to  be  distributed  to  utricle  and  ampulla  of  external  and  superior 
semicircular  canals ;  the  middle  branch  passes  through  the  open- 
ings of  the  fovea  hemispherica  to  supply  the  saccule ;  the  inferior 
passes  to  ampulla  of  posterior  semicircular  canal ;  the 

Cochlear  nerve  divides  into  numerous  filaments  at  base  of 
modiolus  which  enter  its  canals,  pass  between  the  two  plates  form- 
ing the  lamina  spiralis,  forming  a  plexus  which  contains  gan- 
glion cells,  and  sends  branches,  it  is  thought,  to  communicate  with 
the  hair  cells ;  the 

Intumescentia  ganglioniformis  ScarpcB  is  the  gangliform  swelling 
on  the  vestibular  branch  in  the  internal  auditory  canal ;  the 

Oanglion  spirale  is  the  gangliform  enlargement  on  the  cochlear 
nerve  as  it  occupies  the  canalis  spiralis  modioli. 

Give  the  arterial  supply  of  the  labyrinth  ? 

The  internal  auditory,  a  branch  of  basilar  artery,  enters  with 
nerve  the  internal  auditory  canal,  there  to  divide  into  a  vestibular 
and  cochlear  branch ;  the 

Sfylo-mastoid,  from  posterior  auricular ;  occasionally 

Branches  from  occipital. 

What  is  the  internal  auditory  canal  ^ 

A  canal  about  one-third  of  an  inch  long,  passing  outward  from 
posterior  surface  of  petrous  portion  of  temporal  bone  to  end  in  a 
cribriform  partition  perforated  with  numerous  foramina,  some  of 
them  arranged  in  a  spiral -shaped  depression,  the 

TVacttcs  spiralis  foraminulentuSy  others  in  three  groups  in  as  many 
depressions ;  at  the  upper  part  is  the  commencement  of  the  aquse- 
ductus  Fallopii  for  the  seventh  or  portio  dura  nerve. 

Anatomy  of  Inguinal  Hernia. 

What  is  the  inguinal  canal? 

The  canal  passing  downward  and  inward  for  one  and  a  half 
inches  which  lodges  I'lie  spermatlli^yyrd  liT^tne  male,  tne  round 
ligament  in  the  female,  pursuing  a  course  parallel  to  Poupart'a 
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ligament  through  or  between  the  abdominal  muscles,  commencing 
at  internal  abdominal  ring  and  terminating  at  the  external  ab- 
dominal ring.® 

Describe  the  internal  abdominal  ring. 

It  is  an  ovoidal  opening  in  the  transversalis  fascia-'  tm^hmf 

between  anterior  superior  iliac  apiacgnd  spine  of  pubes,  and  about 

half  an  inch  above  Poupart's  ligament'.    It  is  bounded  above  and 

externally  by  arched  fibres  of  t^nBiirrxfjaJjp  miigplAio    below  and 

^.internally  by  epigastric  vessels^^ ;  from  its  circumference  passes  the 

'^"^''      •*  infundihuliform  fascia  on  to  the  spermatic  cord  or  round  ligament. 

What  is  the  external  abdominal  ring^  ? 

An  obliquely  triangular  opening  in  the  aponeurosis'  of  external 
oblique  muscle*,  just  above  and  to  outer  side  of  crest  of  pubes; 
from  base  to  apex  it  averages  one  inch  by  half  an  inch  transversely. 
It  is  bounded  below  by  the  crest  of  pubes,  above  by  the  curvetL^^^j^  "^  _ 
aponeurotic  intercolumnar  fibres', ^Sind  on  each  side  by  the  free 
borders  of  the  aponeurosis  called  the  internal^  and  external  coJMmw^^  ^  •>'  --^ 
of  the  ring ;  from  the  margins  of  the  ring  passes  on  to  the  cord  or 
round  ligament,  the  intercolumnar  fascia. 

Give  the  boundaries  of  the  inguinal  canal. 

Anteriorly,  the  skin,  superficial  fascia,  aponeurosis  of  external 
oblique,  and  outer  third  of  internal  oblique  rauscles.C'^'-'VV^^l^'  "^ 

Posteriorly,  the  triangular  ligament,  conjoined  tendon"  of  inter- 
nal oblique  and  transversalis  muscles,  transversalis  fascia",  sub- 
peritoneal fat,  and  peritoneum. 

Superiorly,  the  arched  fibres  of  internal  oblique^^  and  trans- 
versalis muscles. 

In/eriorly,  the  union  of  the  transversalis  fascia*^  and  Poupart's 
ligament^ 

What  is  Poupart's  ligament^  ? 

The  infolded,  thickened  margin  of  aponeurosis  of  e A  teiuaV oblique 
muscle,  extending  from  anterior  iliac  space®  to  spine  of  pubes,  from 
which  it  is  reflected  a  short  distance  along  the  pectineal  line, 
forming  Gimbernafs  ligament,  while  a  triangular  band  of  tendinous 
fibres  attached  by  its  apes-  to  the  reflected  portion  of  Poupart's 
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ligament  along  the  pectiaeal  line,  paaaing  inward  benealh  aper- 
matic  cord  behind  the  inner  pillar  in  front  of  the  conjoined  ten- 
don, and  int^lticing  witii  its  fellow  at  tho  linea  alba,  is  called  the 
trymjpiiair  ligament :  the  lower  part  of  Poupart'a  ligament  forma 
the  external  pillar  of  the  external  abdominal  ring*. 


Fia  116 


Describe  the  relatiaiLs  of  the  epigastric  artery  and  the  in- 
ternal abdominal  ring. 

It  passes  between  the  traosversalis  fascia  and  the  peritoneum 
along  the  lower  inner  mai^in  of  internal  ring  beneath  the  sper- 
matic cord. 
What  is  the  eientaaterio  fascia  t 

A  series  of  miiaoilM  Joopa  connected  by  areolar  tissue  inTeating 
the  spermatic  cord,  supposed  to  have  beea  derived  from  the  ia- 
fornij  nil  I  i.]  IIP  muscle  duNng  the  descent  of  the  testicle,  and,  of 
course,  absent  in  the  female. 
What  is  Hesselbach's  triangle  ^ 

A  triangular  space  at  lower  part  of  inner  surface  of  abdominal 
wall,  bounded  externally  by  the  epigastric  artery,  internally  by 
mai^in  of  rectus  muscle,  and  below  by  Poupart'a  ligament:  the 
conjoined  tendon  stretches  across  the  inner  two-thirds  of  tbbspace, 
the  remainder  being  filled  in  by  the  transveraalia  fascia. 
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What  is  an  oblique  ingninal  hernia  ? 

A  protrusion  of  bowel,  omentum,  or  both,  following  the  course 
of  the  spermatic  cord  in  the  inguinal  canal  through  both  internal 
and  external  rings  {when  complete),  tlie  neck  of  the  sac  being  to 
outer  side  of  epigastric  artery. 

What  are  the  coverings  of  an  oblique  inguinal  hernia  l^^^J^ 

Skin ;  MiperficicU  fascia ;  intercolumnar  fascia ;  cremaater  mtisc/^^^ ; 
mfundibufiffrrm  fascia)  subserous  cellular  tisstie;  and  peritoneum 
forming  sac. 

Where  is  the  seat  of  stricture  most  apt  to  be? 

(1)  At  internal  ring,  (2)  inguinal  canal  by  fibres  of  internal 
oblique  or  transversalis  muscles,  (8)  at  external  ring,  provided  it 
is  not  at  thickened  neck  of  sac,  the  most  usual  site  in  old  hemicB, 

What  is  a  direct  inguinal  hernia  ? 

One  where  the  protrusion  passes  through  some  part  of  Hessel- 
bach's  triangle,  passing  directly  through  the  external  abdominal 
ring,  the  neck  of  the  sac  being  internal  to  the  epigastric  vessels. 

What  coverings  has  a  direct  hernia  ?  zi^Aaa/^  *>o.    d^^J/^- 

The  same  as  an  oblique,  except  that  the  transversalis  fascia  take 
the  place  of  the  infundibuUform  fascia,  and  the  conjoined  tendQjfi  is 
substituted  for  the  cremasteric  fascia,  but  this  latter  covering  is 
probably  a  theoretical^  not  an  actual  one. 

Femoral  Hernia. 

Describe  the  femoral  or  crural  canal. 

It  lies  beneath  Poupart's  ligament®,  to  inner  side  of  femoral  vein^°, 
extending  from  femoral  ring  above  to  saplietious  opening^'  below : 
it  is  about  half  an  inch  long,  closed  above  by  the  septum  crurale, 
formed  of  condensed  areolar  tissue,  and  below  by  the  cribriform 
fasciaj  a  portion  of  the  deep  layer  of  the  superficial  fascia  covering 
the  saphenous  opening :  the 

^'j-"'^ff/,i(  r^}:,f^'****^^^*'^^'^'°  an  oval  space  between  ftHToral  Tein  and 
Gimbernat's  ligament,  half  «n  inch  in  diameter,  larger  in  female 
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than  in  male,  situated  below  and  external  to  internal  abdominal 
ring :  it  is  closed  by  theseptum  crurale  and  a  l)[inpbl%tii^land ;  the 
Saphenous  opening^  is  an  ovoidal  opening  one  and  a  half  inches 
long  by  half  an  inch  wide,  below  inner  portion  of  Poupart's  liga- 
ment*, formed  by  the  pubic  portion"  of  fascia  lata  passing  behind 
the  saphenous  vein  leaving  a  margin  concave  outward,  while  con- 
tinuous with  it  is  a  strong  falciforaa '-ppeceas,  the  iliac- j)aj:tion  of 
the  fascia  lata,  the  falciform  process  of  Burns^^,  passing  in  fnmt  of 
the  vein,  its  narrow  pubic  portion  blending  with  the  attachment 
of  Poupart's  and  Gimbernat's  ligaments;  this  is  called  Hey's  liga- 
ment^* :  the  opening  is  covered  in  by  the  cribriform  fascia, 

Bonnd  the  femoral  canal. 

Anteriorly,  lie  the  trausvorsrilis  fascia'^,  Poupart's  ligament*,  and 
falciform  process  of  fascia  latii^* ;  rraU/^*--^ 

Posteriorly,  iliac  fasciaT^ovcring  pubic  portion  of  fascia  lata; 

Externally,  the  fibrous  septum  separating  it  from  femoral  vein ; 

Internally,  the  junction  of  the  processes  of  the  transversalis  and 
iliac  fascisB  forming  femoral  sheath  lying  against  outer  edge  of 
Gimbernat's  ligament. 

Describe  the  position  of  parts  around  the  ring. 

The  Spermatic  cord  in  male,  the  round  ligament  in  female,  lie  just 

above  anterior  margin ;  the 
Femoral  vein^^  lies  upon  its  outer  side ;  the 
Epigastric  artery  crosses  upper  outer  angle  of  ring ;  the 
Obturator  artery  once  in  three  and  a  half  cases  arises  in  common 

with  epigastric,  when  it  closely  skirts  around  the  upper  and  inner 

margins  of  the  ring. 

Describe  the  septum  crurale. 

I— Wit<iiijiWiini»>ii*'ar<%ir<B**iw>- 

It  is  a  layer  of  condensed  cellular  tissue  upon  which  lies  a  small 
lymphatic  gland,  closing  the  femoral  ring.  ^  SvJl  ktAbcVv^j^       . 

What  is  the  crural  sheath  ? 

It  is  a  continuation  downward  of  the  fm%m  trapgyersalis  in 
front,  and  of  the  iliac  fascia  behind  the  femoral  vessels  forming 
their  sheath,  divided  by  septa  into  separate  compartments  for 
femoral  artery  externally,  femoral  vein  next,  and  leaving  a  third 
internally,  the  femoral  canal. 
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Describe  the  deep  cmral  arch. 

When  present,  for  it  is  not  infrequently  absent,  it  is  a  band  of 
fibres  derived  from  transversalis  fascia,  crossing  the  front  of,  and 
adherent  to  the  crural  sheath,  passing  from  the  centre  of  Poupart's 
ligaipient  to  the  pectineal  line  behind  the  conjoined  tendon. 

Where  is  the  seat  of  stricture  most  apt  to  be  ? 

At  (1)  junction  of  Hey's  and  Gimbernat's  ligaments,  (2)  margin 
of  saphenous  opening,  (3)  neck  of  hernial  sac. 

What  are  the  coverings  of  a  femoral  hernia? 

They  are  Skin,  Superficial  fascia^  Oribriform  fascia,  Orural  sheaihy 
Septum  crurale,  Subserous  areolar  tissuej  Peritoneum  forming  sac. 


Perineum  and  Ischio-rectal  Begions. 

What  is  the  ischio-rectal  region? 

That  portion  of  the  outlet  of  the  pelvis  immediately  behind  the 
perineum  containing  the  rectum,  upon  either  side  of  which  is  a 
deep  fossa  filled  with  fat,  the 

Jschio-rectal  fossa^,  of  a  triangular  shape,  between  the  end  of 
rectum^  and  tuberosity  of  the  ischiumc  on  each  side ;  its  base 
corresponds  to  the  skin,  and  apex  to  point  of  division  of  obturator 
fascia  and  origin  of  anal  fascia;  its  base  measures  about  one 
inch,  its  depth  two  inches,  being  deepest  behind,  and  is  bounded 
internally,  by  sphincter  ani^,  levator  ani^,  and  coccygeus*  muscles ; 
externally  J  by  tuberosity  of  ischiumc  and  obturator  fascia ;  in  front, 
by  line  of  junction  of  superficial  and  deep  perineal  fascia ;  and 
behind,  by  margin  of  gluteus  maximus  muscle^^  and  great  sacro- 
sciatic  ligament ;  the 

Internal pudic  artery  and  nerve  run  about  one  and  a  half  inches 
above  margin  of  ischiatic  tuberosity,  becoming  more  superficial 
as  they  pass  forward  along  inner  margin  of  pubic  arch ;  the 

Inferior  hemorrhoidal  vessels,  occasionally  large  enough  to  give 
trouble  after  lithotomy,  traverse  the  centre  of  each  fossa. 
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What  is  tlie  perineam  T 

It  is  the  aoterioi  portioa  of  the  pelvic  outlet,  in  front  of  ischio- 
rectal fosaie,  ia  of  a  triangular  form,  bounded,  deeply,  by  rami  of 
pubes  and  iachia,  forming,  Bupeiiorly,  the  pubic  arch,  and  behind, 
by  an  imaginary  line  drawn  between  ischiatic  tuberosities ;  the 
lateral  boundariea,  in  adult,  vary  from  three  to  three  and  one-half 
inches. 

Beicribe  the  mnsoleB  of  the  perineum. 

Externa/  spfiincier  ani' :  origin,  tip  of  coccyxb  and  superficial 
fascia  in  front  of  bone;  inmrtion,  tendinous  centre  of  perineum'; 
action,  closes  anus;  nerve,  fourth  sacral. 

Infernal  spliincter  an! ;  consisto  of  an  aggregation  of  the  involun- 
tary circular  fibres  of  intestine,  farming  a  muscular  ring  two  lines 
thick  and  one  inch  broad. 


file*  fisct  SaMAtHl^ 


Sphincter  fertius  (Hyrtl) :  origin,  sacrum,  encircling  rectum  four 
inches  above  anus  (not  descrij>ed  by  many  anatomista). 

((cce/8rafo/'uf/yKB':'t!olisist8oi'tw6  symmetrical  halves  with  median 
tendinous  raphS;  origin,  central  tendon  of  perineum'  and  median 
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raph6  in  front;  insertion,  fibres  spread  over  front  of  triangular 
ligament,  encircle  the  bulb  and  corpus  spongiosum,  spread  over 
sides  of  corpora  cavernosa,  to  which  they  are  partly  attached 
and  partly  terminate  in  a  tendinous  expansion  covering  dorsal 
vessels  of  penis ;  action,  empties  urethra  after  bladder  ceases  to 
contract,  perhaps  aids  in  erection  of  penis;  nervCy  perineal  branch 

of  pudic.  u<^c^\*-^^'^'^ 

Erector  peni^:  origin,  inner  surface  of  each  tuberosity  of 
ischium,  surface  of  crus  penis  and  adjacent  portion  of  pubic 
ramus  {Erector  clitoridis  in  female  arises  from  ischial  tuberosity ; 
inserted  on  side  of  crus  clitoridis) ;  insertion,  by  an  aponeurosis  into 
sides  and  under  surface  of  each  crus  penis ;  action,  maintains 
erection ;  nerve,  perineal. 

Transversus  perinei* :  origin,  inner  front  side  of  tuberosity  of 
ischium ;  insertion,  tendinous  centre  of  perineum  (in  female,  side 
of  sphincter  vaginae) ;  action,  steadies  perineal  centre ;  nerve,  peri- 
neal. 

Levator  ani^ :  origin,  body  and  ramus  of  pubes  posteriorly,  inner 

surface  of  spine  of  ischium,  from  angle  of  division  between  ob- 
turator and  recto- vesical  layers  of  pelvic  fascia ;  insertion,  sides  of 
apex  of  coccyx**,  opposite  muscle  by  median  fibrous  raph6,  ex- 
tending from  coccyx  to  anal  margin,  side  of  rectum  (and  vagina 
in  female)  blending  with  sphincter  muscles,  and  side  of  prostate 
gland,  uniting  beneath  it  with  opposite  muscle  mingling  with  exter- 
nal sphincter  and  transversus  peronei  muscles  at  perineal  centre'* ; 
action,  supports  rectum,  vagina,  and  pelvic  viscera,  with  its  fellow 
helps  form  the  ^oor  of  the  pelvis ;  nerves,  inferior  hemorrhoidal 
and  fourth  sacral. 

Compressor  urethras:  origin,  aponeurotic,  from  three-fourtks  of 
an  inch  of  upper  part  of  pubic  ramus  on  each  side ;  insertion,  each 
muscle  divides  surrounding  urethra  from  prostate  gland  to  bulb  of 
urethra,  uniting  with  the  opposite  muscle  above  and  below  this 
tube  by  a  tendinous  raph6 ;  action,  shut-off  muscle ;  nerves,  peri- 
neal. 

Coccygeu^:  origin,  by  apex  from  spine  of  ischium  and  lesser 
sacro-sciatic  ligament ;  insertion,  by  base  into  margin  of  coccyx 
and  side  of  lowest  segment  of  sacrum;  action,  raises  coccyx;  com- 
pletes pelvic  floor  behind ;  nerve,  anterior  division  fifth  sacral. 
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Sphincter  vagincB :  (in  female)  surrounds  vaginal  orifice^s  homolo- 
gous with  accelerator  urinse  in  male — origin^  central  tenoon  of  peri- 
neum ;  insertion,  corpora  cavernosa  of  clitoris. 

Erector  clitoridis,  in  female  replaces  the  erector  penis  muscle. 

Describe  the  perineal  fasciae. 

The  superficial  layer  of  the  superficial  fascia^  is  thick,  loose,  loaded 
with  ^t  and  continuous  with  the  fasciae  of  ischio-rectal  and  crural 
regions;  the 

Deep  layer  of  the  superficial  fascia  is  a  thin,  moderately  strong, 
aponeurotic  layer,  continuous  in  front  with  dartos  layer  of  scrotum, 
is  firmly  attached  to  the  margins  of  the  rami  of  ischium  and  pubes 
external  to  crura  of  penis  as  far  back  as  ischial  tuberosity,  and 
passes  down  behind  the  transversus  perinei  muscles  to  blend  with 
lower  margin  of  the  deep  perineal  fascia;  the 

Anterior  layer  of  the  deep  perineal  fascia  is  attached  above  and 
laterally  to  pubic  arch,  subpubic  ligament  and  rami  of  ischium  and 
pubes  beneath  crura  of  penis,  forming  a  dense  membranous  lamina, 
extending  and  attached  to  tendinous  perineal  centre,  becoming 
continuous  with  deep  layer  of  the  superficial  fascia  behind  trans- 
verse perineal  muscles :  it  embraces  and  is  continued  forward  on 
anterior  extremity  of  membranous  urethra,  which  passes  through 
it  one  inch  below  symphysis  pubis ;  the 

Posterior  layer  of  the  deep  perineal  fascia  is  attached  like  preceding, 
but  more  posteriorly,  embraces  back  portion  of  membranous  urethra 
and  is  continued  backward  over  outer  surface  of  prostate  gland, 
the  two  layers  forming  the  triangular  ligament:  the  portion  of 
urethra  embraced  between  these  layers  is  the  membranous  urethra ; 
the 

Obturator  fascia  is  a  continuation  of  transversal  is  and  iliac  fasciae 
below  a  white  band  at  level  of  a  line  passing  from  lower  part  of 
symphysis  pubis  to  spine  of  ischium :  it  covers  the  internal  obtu- 
rator muscle  and  is  continuous  with  posterior  layer  of  triangular 
ligament;  the 

JRecto-vesical  fascia,  or  visceral  layer  of  pelvic  fascia,  descends  into 
pelvis  upon  upper  surface  of  levator  ani  muscle,  investing  proBtate, 
bladder,  and  rectum. 


334         ESSENTIALS    OF    HUMAN    ANATOMY. 

Describe  buck's  fascia. 

It  is  a  moderately  dense  fascia  investing  the  penis  as  far  as  ^lans, 
being  a  prolongation  forward  of  deep  layer  of  superficial  fascia, 
blending  with  dartos  layer  of  scrotum :  it  directs  the  urine  forward 
into  scrotum,  penis,  and  upon  abdomen  when  the  urethra  is  rup- 
tured. 

What  layers  of  fascia  fomi  the  triangular  ligament  ? 

The  superficial  and  deep  layers  of  the  deep  perineal  fascia  accord- 
ing to  the  description  of  most  authorities. 

What  strnctures  lie  between  the  layers  of  the  deep  perineal 
fascia  ? 

Membranous  urethra^  Cowper^a  glands  and  ducts. 

Compressor  urethras  muscle,         Pudic  vessels, 
Subpubic  ligament  J  Pudic  nerves^ 

Dorsal  vein  of  penis,  Arteries  and  nerves  of  bulb. 

Venous  plexus. 

What  strnctures  are  exposed  by  the  removal  of  the  deep 
layer  of  the  superficial  fascia  ? 

The  erector  penis  muscles  covering  the  crura  of  penis. 

Tlie  accelerator  urince  muscle  covering  corpus  spongiosum  and  bulb. 

Transversus  perinei  muscles. 

Transversvs  perinei  arteries. 

Superficial  perineal  vessels. 

What  parts  are  divided  in  lateral  lithotomy? 

Skin. 

Superficial  fascia. 

Inferior  hanorrhoidal  vessels  and  7ierves. 
Posterior  fibres  of  accelerator  urinoi  tnuscle. 
D'unsvers^us perinei  muscle  and  v&^sels. 

Superficial  perineal  vessels  and  nerves,  (probably)  deep  perineal 
fascia. 

Anterior  fibres  of  levator  ani. 

Part  of  compressor  urethral. 

Membranous  and  prostatic  portions  of  urethra. 

Part  of  prostate  gland  (neck  of  bhulder,  according  to  Gross). 
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What  structures  must  be  avoided  in  tUs  operation  ? 

In  front,  the  bulb  and  its  artery. 
Externally,  pudic  artery. 
Toward  median  line  and  posteriorly ,  the  rectum. 
At  neck  of  bladdery  the  entire  division  of  lateral  lobe  and,  there- 
fore, the  capsule  of  prostate  gland  and  venous  plexus. 

Briefly  describe  the  special  points  of  interest  connected 
with  the  female  perineum. 

The  perineal  body  is  the  point  of  junction  of  all  the  muscular 
and  aponeurotic  structures  of  perineum,  forming  a  pyramidal  mass 
of  tissue  extending  for  some  distance  up  between  rectum  and 
vagina,  upon  the  integrity  of  which  depends  the  proper  support 
afforded  to  the  pelvic  viscera  by  the  floor  of  the  pelvis 

The  length  of  the  female  perineum  is  only  about  one  inch, 
extending  from  posterior  commissure  to  verge  of  anus:  the  accel- 
erator urines  muscle  is  replaced  by  the  sphincter  vaginve  encircling 
the  vaginal  outlet :  the  triangular  ligament,  formed  essentially  as 
in  male,  and  perforated  by  the  urethra,  is  much  smaller. 
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PLATES    ON    OSTEOLOGY 


The  following  illustrations,  taken  from  GRAY,  are  added  with  the 
idea  of  making  this  work  a  complete  guide  to  the  Student  in  his  prac- 
tical work.  In  the  majority  of  our  schools  a  careful  study  of  osteology 
precedes  dissection,  the  Student  being  given  each  bone  for  examination, 
and  being  required  to  master  its  anatomical  details  before  receiving 
another  one.  The  assistance  offered  by  a  complete  set  of  plates  needs 
no  comment.  Supplemented,  as  these  illustrations  are,  by  an  admirably 
clear  and  condensed  text,  the  Student  has,  in  this  work,  a  most  effi- 
cient aid  in  that  portion  of  his  anatomical  studies  which  is  usually  con- 
sidered most  dull  and  uninteresting. 
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tarso- metatarsal,  113 

temporo-maxillary,  96 

tibio-fibular,  110 

vertebral,  94 
Arytenoid  cartilages,  250 
Atlas,  63 
Auricle,  310 
Axis,  63 

coeliac,  168 

optic,  292 

thyroid,  164 

visual,  292 
Azygos  veins,  180 

uvulce,  122 


BARTHOLIN,  duct  of,  221 
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of  wrist,  139 


C^CVM,  231 
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auditory,  external,  311 
internal.  36 
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central,  of  the  cord,  200 
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Hunter's,  144,  171 
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Petit,  302 
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Stilling,  301 
Canaliculi,  308 
Canalis  reuniens,  322 
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Capsule,  internal,  194 
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of  Glisson,  237 
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of  Tenon,  293 
Capsules,  suprarenal,  242 
Caput  caeci,  231 

gallinaginis,  269 
Carpus,  83 
Cartilages  of  the  larynx,  249 


Cartilages  of  Santorini.  250 

of  tarsal.  306 

of  Wrisberg,  251 
Cartilage  triticea.  251 
Caruncula  lachrymalis,  307 

my rti formes,  280 
Cauda  equina, 211 
Cavity,  cotyloid,  68 

glenoid,  of  scapula,  78 

of  the  omentum,  246 

orbital,  55 

of  reserve,  220 

sigmoid ,  greater,  80 
lesser,  80 
of  radius,  82 
Cells,  auditory,  324 

ethmoid,  39 

hepatic,  237 

mastoid,  35,  314 

olfactory,  of  Schultze,  291 
Cement,  218 
Cerebellum,  197 
Cerebro- spinal  system,  185 
Cerebrum,  187 

convolutions  of,  189 

fissures  of,  187 

lobes  of.  188 
Cervix  of  penis,  273 

of  uterus,  282 
Chordae  tendiness,  155 
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plexus,  193 
Cilia,  307 

Circle  of  Willis.  163 
Circulus    arteriosus    iridis    major, 
296 
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venosus,  287 
Clavicle,  75 

Clinoid  processes,  30,  33 
Clitoris,  280 
Coccyx,  72 
Cochlea,  membranous,  322 

osseous,  320 
Coeliac  axis,  168 
Collar-bone,  75 
Colon,  231 

flexures  of,  231 
Columnae  carneae,  155,  157 

papil  lares,  155 
Columns  of  Bertin,  261 

of  spinal  cord,  199 
Commissure,  optic,  200 
Concha,  310 
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Condyles,  of  femur,  86 
Condyles  of  humerus,  79 
Coni-vasculosi,  276 
Conjunctiva,  307 
Conus  arteriosus,  154 
Convolutions  of  cerebrum,  189 
Coracoid  process,  77 
Corium,  288 
Cornea,  294 
Cornicula  laryngis,  260 
Cornua  of  thyroid  cartilage,  250 

of  the  ventricles,  192 
Corona  glandis,  273 

radiata,  195 
Coronoid  process,  49, 81 
Corpora  albicantia,  191 

cavernosa,  273 

quadrigemina,  192,  195 

striata.  192 
Corpus  Arantii,  155 

callosum,  193 

dentatum    of    cerebellum, 
198 
of  olivary  body,  196 

fimbriatum,  193 

highmorianum,  275 

luteum,  285 

spongiosum,  273 
Corpuscles,  Malpighian,  240 

tactile,  288 
Corti,  organ  of,  323 
Cortical    substance    of    kidney, 

261 
Cotyloid  cavity,  68 
Coverings  of  the  testicle,  275 

of  hernia,  328,  330 
Cowper's  glands,  272 
Crest  of  the  ilium,  69 

lachrymal,  44 

nasal,  43,  47 

of  the  pubes,  71 

of  the  tibia,  88 

turbinated,  42.  46 
Cricoid  cartilage,  250 
Crista  galli,  38 
Crura  cerebri,  191 

of  clitoris,  280 

of  penis,  273 
Crusta  petrosa,  218 
Crypts  of  Lieberkuhn,  230 
Cuneiform  cartilages,  251 
Cuneus,  190 
Cupola  of  cochlea,  320 
Cuticle,  287,  288 


DARTOS,  276 
Dentine,  218 
Derma,  288 

Descemet,  membrane  of,  295 
Diaphragm,  133 
Diarthrosis,  93 
Digestion,  organs  of,  216 
Disk,  optic,  298 
Discus  proligerus,  285 
Dorsum  of  scapula,  76 
Douglas's  cul-de-sac,  281,  283 
Duct,  cystic,  238 

hepatic,  237 

lymphatic,  184 

nasal,  309 

pancreatic,  238 

of  Bartholin,  221 

of  Gaertner,  286 

of  Muller,  277 

of  Rivinus,  221 

of  Steno,  221 

of  Wharton,  221 

of  Wirsung,  238 

thoracic,  184 
Ducts,  biliary,  237 

ejaculatory,  278 
Ductus  cochlearis,  322 

communis  choledochus,  238 
Duodenum,  229 
Dura  mater  of  cerebrum,  186 
of  spinal  cord,  199 


EAR,  310 
internal.  318 
Earstones,  321 
Eminence,  hypothenar,  141 

thenar,  141 
Emiuentia  coUateralis  (pes  accesso- 

rius),  194 
Enamel,  218 
Enarthrosis,  93 
Endocardium,  157 
Endolymph,  318 
Endosteum,  19 
Epidermis,  288 
Epididymis,  276 
Epigastric  region,  245 
Epiglottis,  251 
Epiphysis,  22 
Equator  of  eyeball,  292 
Eustachian  tube,  317 
Eye,  292 

its  appendages,  306 
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Eyebrows,  306 
Eyelashes,  307 
Eyelids,  306 


FALLOPIAN  tubes,  284 
Fallopius,  aqueduct  of,  313 
'  hiatus  of,  36 
Falx  cerebelli,  186 

cerebri,  186 
Fascia,  anal,  333 

Buck's,  334 

cremasteric,  327 

cribriform,  329 

dentata,  194 

intercolumnar,  326 

ischio- rectal,  333 

lata.  142 

lumbar,  131 

obturator,  333 

palmar,  138 

perineal,  333 

plantar,  150 

recto- vesical,  333 
Fasciae,  114 

of  the  perineum,  334 
Fauces,  221 
Femur,  85 
Fenestra  ovalis,  313 

rotunda,  313 
Ferrein,  pyramids  of,  263 
Fibro-cartilage,  94,  97,  102,  107,  110, 

307,  310 
Fibula,  89 
FimbriaB,  284 
Fimbriated  extremity,  284 
Fissure,  auricular,  37 

calcarine,  188 

calloso- marginal,  188 

collateral,  188 

dentate,  189 

Glaserian,  35 

palpebral,  306 

parieto-occipital,  187 

ptery go- maxillary,  60 

of  Rolando,  187 

of  Sylvius,  187 

precentral,  187 

spheno- maxillary,  60 

sphenoidal,  53 

transverse,  189 
Fissures  of  cerebellum,  198 

of  cerebrum,  187 

of  liver,  234 


Fissures  of  spinal  cord,  199 

Folds,  palpebral,  307 

Fontana,  spaces  of,  297 

Fontanelles,  52 

Foot,  90 

Foramen  for  Arnold's  nerve,  37 

caecum,  24 

condyloid,  28 

ethmoidal,  25 

for  Jacobson's  nerve,  37 

infra-orbital,  41 

inter-vertebral,  62 

lacerum  anterius,  33,  53 

magnum,  27,  54 

mastoid,  35 

medium,  54 

mental,  49 

nutrient,  19 

obturator,  68 

of  Monro,  193 

of  Scarpa,  43 

of  Stenson,  43 

of  Winslow,  247 

olfactory,  38 

ovale,  31 

optic,  33 

orbital,  32 

palatine,  43 

petrosal,  36 

posterius,  54 

pterygo-palatine,  47 

rotundum,  31 

sacral,  71 

spheno-palatine,  46 

spinal,  63 

spinosum,  32 

stylo- mastoid,  37 

supra- orbital,  24 

supra- scapular,  77 

thyroid,  68 

Vesalii,  32 
Foramina  at  the  base  of  the  skull,  54 

olfactory,  38 

orbital,  32 

spheno-maxillary,  60 

Thebesii,  154 
Forearm,  80 
Fornix,  193 
Fossa,  canine,  40 

coronoid,  80 

digastric,  35 

digital,  86 

glenoid,  78 

hyaloid,  301 
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Fossa,  incisive,  40 

infra-spinous,  77 

ischio-rectal,  330 

jugular,  29 

lachrymal,  25 

navicularis  of  vulva,  281 
of  penis,  270 

olecranon,  80 

ovalis,  154 

pterygoid,  33 

scaphoid,  33 

spheno-maxillary,  61 

sublingual,  50 

submaxillary,  50 

subscapular,  76 

supraspinous,  77 

temporal,  59 

zygomatic,  60 
FosssB,  nasal,  58 

of  the  skull,  53 
Fourchette,  281 
Fovea  centralis,  298 

hemispherica,  319 

semi-elliptica,  319 
FraBnulum,  196 
Fraenum  preputii,  274 


GARTNER,  duct  of,  286 
Gall-bladder,  238 
Ganglia,  basic,  191 

cervical,  213 

of  fifth  nerve,  202 

of  the  sympathetic,  211-214 
Ganglion,  Arnold's,  211,  212 

Gasserian,  202 

impar,  211 

MeckePs,  212 

of  ribs,  211 

spheno-palatine,  212 

spirale,  320,  325 
Gasser,  ganglion  of,  202 
Gimbemat's  ligament,  326 
Ginglymus,  93 
Gladiolus,  65 
Gland,  lachrymal,  308 

mammary,  286 

pineal,  196 

prostate,  271 

thymus,  242 

thyroid,  241 
Glands,  Brunner*8,  230 

Cowper's,  272 

ductless,  239 


Glands,  gastric,  228 
intestinal,  230 
lachrymal,  308 
lymphatic,  184 
Meibomian,  307 
of  Bartholin,  280 
of  Tyson,  274 
sebaceous,  289 
solitary.  230 
sweat,  289 

Glans  clitoridis,  280 
penis,  273 

Glenoid,  78 

Glisson's  capsule,  235 

Globus  major,  276 
minor,  276 

Glottis,  252 

Gomphosis,  93 

Graafian  vesicle,  285 

Groove,  bicipital,  79 
infraorbital,  41 
niusculo-spiral,  79 
mylo-hyoid,  51 
naso-palatine,  49 
optic,  30 
ptery go-palatine,  47 

Gubemaculum  testis,  278 

Gums,  217 

Gyrus,  angular,  189 
fomicatus,  189 


HAIRS,  288 
Hamstrings,  146 
Hamular  process,  33 
Hand,  82 
Haversian  canals,  18 

system,  18 
Head  of  the  humerus,  79 

of  the  ulna,  81 
Heart,  153 
Helicotrema,  320 
Helix,  310 

Henle,  tubes  of.  261,  263 
Hernia,  femoral.  328 

inguinal,  325 
Hey,  ligament  of,  329 
Hiatus  Fallopii,  36 
Hilum  of  kidney,  261 
Hippocampus  major,  193 

minor,  193 
Horner's  muscle,  117 
Houston,  folds  of.  232 
Huguier,  canal  of,  35 


880 


INDEX. 


Humerus,  78 
Humor,  aqueous,  300 

vitreous,  301 
Humors  of  the  eyeball,  300 
Hunter's  canal,  144 
Hydatids  of  Morgagni,  277 
Hymen,  280 

Hypochondrium,  244,  246 
Hypogastrium,  246 


ILEUM,  69,  230 
Ilium,  69 
Incisura  intertragica,  31 0 
Infundibula  of  kidney,  261 
Infundibulum  of  brain,  191 
Inguinal  regions,  245, 246 
Intestine,  large,  231 

small.  229 
Internal  capsule,  194 
Intumescentia  ganglioniformis  Scar- 

paB  of  seventh  nerve,  325 
Iris.  296 
Ischium,  70 

Iter  chordsB  anterius,  313 
posterius,  313 
e  tertio  ad  quartum  ventriculum, 
194 
Ivory,  218 


FACOB'S  membrane.  299 
f /     Jacobson's  nerve,  203 
Jejunum,  229 
Joint,  ankle-,  111 

elbow-.  103 

hip-,  107 

rotators  of  the,  144-146 

knee-,  108 

shoulder-,  102 

wrist-,  105 
Joints,  motion  in,  93 

structures  of,  93 


T/'IDNEYS.  260 


TABIA  majora,  279 
J     minora,  279 
Labium  tympanicum,  323 


Labium  vestibulare,  323 
Labyrinth,  membranous,  321 

osseous,  318 
Lacteals,  184 
Lacunus  magnus,  270 
Lacunae,  18 

Lacus  lachrymalis,  306 
Lamellae,  18 
Lamina  cinerea,  191 

cribrosa  (of  sclerotic),  293 

fusca,  294 

reticularis,  324 

spiralis,  320 
Laminae  of  cornea,  295 
Lancisi,  nerves  of,  193 
Larynx,  249 
Layer,  dermoid,  288 

ganglionic,  299 

molecular,  299,  300 
Leg,  88 

Lens,  crystalline,  301 
Lieberkilhn,  crypts  or  follicles  of,  230 
Ligament,  annular,  of  foot,  149 

annular  of  hand,  139 

conoid,  102 

coronary,  110 

costo-xiphoid,  98 

cotyloid,  107 

crucial,  of  knee-joint,  110 

deltoid.  112 

falciform,  329 

Gimbernat's,  326 

glenoid,  102 

ilio-femoral  or  Y,  107 

of  Burns,  329 

of  Hey,  326 

of  Zinn,  301 

orbicular,  104 

Pou part's,  129,  326 

rhomboid,  101 

round,  of  the  liver,  234 

round,  of  the  uterus,  283 

sacro-sciatic,  100 

stellate,  97 

stylo-maxillary,  97 

suspensory,  of  lens,  301 
of  liver,  234 
of  penis,  273 
of  spleen,  240 

transverse,  of  hip-joint,  107 

trapezoid,  102 

triangular,  of  perineum,  334 
Ligaments  of  the  bladder,  267 

broad,  of  uterus,  283 
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Ligaments,  check,  96 

of  the  knee-joint,  108 

of  the  larynx,  251 

ofthe  liver,  234 

of  the  ossicles,  315 

of  the  ovaries,  284 

ofthe  scapula,  102 

ofthe  sternum,  99 

of  the  uterus,  283 

peritoneal,  248 

tarsal,  307 
Ligamentum  latum  pulmonis,  259 

mucosum,  110 

nuchse,  124 

patellae,  108 

pectinatum  iridis,  297 

suspensorium,  96. 

teres,  107 

Winslowii,  109 
Limbus  laminae  spiralis,  323 
Line,  inter-trochanteric,  86 
Linea  aspera,  86 

ilio-pectinea,  70 

quadrati,  86 
Liquor  Morgagni,  301 
Lithotomy,    structures    affected, 

334 
Liver,  fissures  of,  234 

lobes  of,  235 

structure  of,  237 

vessels  of,  235 
Lobe  of  the  ear,  31 0 
Lobes  ofthe  cerebellum,  197 

of  the  cerebrum,  187 

ofthe  liver,  235 

optic,  192 
Lobuie  ofthe  ear,  310 
Lobules  of  the  liver,  237 

ofthe lung, 258 
Lobulus  caudatus,  235 

quadratus,  235 

Spigelii,  235 
Lower,  tubercle  of,  154 
Lumbar  regions,  245,  246 
Lung,  broad  ligament  of,  259 
Lungs,  256 
Lunula,  288 
Lymphatics,  184 

hepatic,  237 

of  lung, 259 

of  penis,  274 

of  thymus  gland,  242 

of  trachea  and  bronchi,  256 

of  uterus,  284 


Lymph-spaces  of  eyeball,  304 
Lyra,  193 


MACULA  acoustica,  322 
lutea,  298 
Maculae  cribrosae,  325 
Malleolus,  88.  89 
Malpighi,  bodies  of,  240 

pyramids  of,  261 
Malpighian  corpuscles,  263 

tuft,  263 
Mammae,  286 
Manubrium  ofthe  malleus,  314 

of  the  sternum,  65 
Marrow  of  bone,  19 
Masses,  lateral,  of  ethmoid,  39 
Mastoid  process,  85 
Meatus  audi  tori  us  externus,  36 
intern  us,  36 

nasi,  59 

urinarius,  273,  280 
Meckel's  ganglion,  212 
Mediastinum,  260 

testis,  275 
Medulla  oblongata,  196 
Medullary  substance,  261 
Membrana  basilaris,  323 

granulosa,  285 

Supillaris,  298 
l-uyschiana,  296 

sacciformis,  104 

tectoria,  323 

tympani,  311 

secundaria,  321 
Membrane,  hyaloid,  301 

interosseous,  104,  111 

Jacob's,  300 

limiting,  299,  300 

of  Bowman,  295 

of  Descemet,  295 

of  Reissner,  323 

pituitary,  290 

Schneiderian,  290 

Shrapnell's.  312 

vitelline,  285 
Membranes  of  brain,  186 

ofthe  spinal  cord,  199 

synovial,  93 

tarsal  synovial,  114 

wrist  synovial,  1 05 
Meridians  of  eyeball,  292 
Mesenteries,  248 
Meso-cephalon  (pons  Varolii),  195 
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Metacarpus,  84 
Metatarsus,  91 
Modiolus,  320 
Monro,  foramen  of,  193 
Mons  veneris,  279 
Morgagni,  hydatids  of,  277 
Mouth,  220 
MUller,  duct  of,  277 

muscle  of,  296 
Muscle  of  Bowman  (ciliary),  296 

ciliary,  296 

cremaster,  327 

dilator  pupillae,  298 

Horner's,  117 

kerato-cricoideus,  253 

levator  glandular  thyroideas,  241 

of  MUller,  296 

sphincter  pupillae,  297 

triticeo-glossus,  253 

of  the  arm,  134 

of  the  auricle,  310 

of  the  back,  123 
Muscles,  double-bellied,  116 

of  the  abdomen,  129 

of  the  ear  (external),  116 

of  the  epiglottis,  253 

of  the  Eustachian  tube,  317 

of  the  eyeball,  302 

of  the  face,  117,118,119 

of  the  forearm,  136 

of  the  foot,  150 

of  the  hand,  140 

of  the  head.  Ill 

of  the  hip,  144,  145 

of  the  larynx,  253 

of  the  leg,  147 

of  the  neck,  120 

of  the  palate,  122 

of  the  perineum,  331 

of  the  pharynx,  225 

of  the  shoulder,  1.S4 

of  the  stomach,  227 

of  the  thigh,  142 

of  the  thorax,  l.*?2 

of  the  tympanum,  315 
Muscular  fibre,  114 
Musculi  pectinati,  154 

NABOTH,  ovules  of,  284 
Nails,  288 
Nates  of  cerebrum,  196 
Neck  of  humerus,  79 
Nerve  tissue,  185 


Nerve,  abducens,  202 

Arnold's.  37,  204 

auditory,  203 

Bell's    external    respiratory, 
206 
internal  respiratory,  205 

chorda  tympani,  202,  313,  316 

circumflex,  206 

cochlear,  203,  320 

crural  anterior,  209 

facial,  202 

genito-crural,  208 

glosso-pharyngeal,  203 

hypoglossal,  204 

ilio-hypogastric,  208 

ilio-inguinal,  208 

intercosto-humeral,  206,  208 

interosseous.  208 

Jacobson's,  37,  203,  316 

laryngeal,  204,  264 

maxillary,  inferior,  202 
superior,  202* 

median,  206 

motor  oculi,  201 

musculo-spiral,  207 

nonus  or  ninth  pair,  204 

obturator,  209 

of  Wrisberg,  206 

olfactory,  200 

ophthalmic  division  of   fifth, 
202 

optic,  200 

par  vagum,  204 

patheticus,  201 

phrenic,  205 

pneumogastric,  204 

portio  dura,  202 

portio  mollis,  203  «» 

pudic,  209 

radial,  207 

spinal  accessory,  204 

sympathetic,  211 

thoracic,  206 

trigeminus,  201 

tympanic,  203 

ulnar.  207 

vestibular,  203,  324 

Vidian,  213 
Nerve- fibres,  optic,  200,  305 
Nerves  of  ankle-joint,  112 

of  auditory  canal,  311 

of  auricle,  311 

of  bladder.  2«9 

of  choroid,  296 
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Nerves,  cranial,  200 

hepatic,  237 

of  Eustachian  tube,  318 

of  elbow-joint,  104 

of  eye,  304 

of  eyelids,  304 

of  eye- muscles,  303 

of  hip-joint,  107 

of  iris,  298 

of  kidney,  265 

of  knee-joint,  110 

of  Lancisi,  193 

of  larynx,  204,  254 

of  lung,  259 

of  membrana  tympani,  312 

of  nasal  fossae,  291 

of  nose,  291 

of  oesophagus,  227 

of  ovaries,  286 

of  pancreas,  239 

of  penis,  274 

of  pharynx,  226 

of  shoulder-joint,  102 

of  spleen,  241 

of  stomach,  229 

of  supra- renal  capsules,  243 

of  taste,  222,  290 

of  testicles,  278 

of  thymus  gland,  242 

of  tongue,  222 

of  trachea  and  bronchi,  256 

of  tympanum,  316 

of  uterus,  284 

of  wrist-joint,  105 

petrosal,  213 

popliteal,  210 

sciatic,  209 

spinal,  205 

splancbnics,  214 

thyroid.  241 
Nervous  system,  185 
Neurilemma,  185 
Nipple,  286 
Nose,  290 
Notch,  cotyloid,  68 

inter-clavicular,  65 

inter-condyloid,  87 

popliteal,  88 

sacro-sciatic,  70 

sigmoid,  49 

supra- orbital,  24 

supra-scapular,  77 
Nuck,  canal  of,  283 
Nymphae,  279 


ODONTOBLASTS,  220 
Odontoid  ligaments,  95,  96 
process,  63 
(Esophagus,  226 
Omentum,  247 
Opening,  saphenous,  329 
Opercula,  220 
Optic  thalami.  192 
Ora  serrata,  298 
Orbital  cavities,  55 
Organ  of  Corti,  323 

of  hearing,  310 

of  Rosenmuller,  286 

of  sight,  292 

of  smell.  290 
Organs  of  generation,  female,  279 
male,  271 

of  sense,  287 

of  taste,  289 

of  voice  and  respiration,  249 

urinary,  260 
Os  calcis,  90 

orbiculare.  314 

planum  (orbital  of  ethmoid),  39 

tincse,  282 

uteri,  282 
Ossa  innominata,  68 

triquetra,  20 
Osteology,  17 
Ossification,  20 
Ossicles  of  tympanum,  314 
Otoliths,  321 
Ovaries,  284 
Oviducts.  284 
Ovisacs,  285 
Ovules  of  Naboth,  284 
Ovum,  285 


PACCHIONIAN  bodies.  18« 
Palate,  221 
Palpebrse,  306 

Pampiniform  plexus,  278,  286 
Pancreas,  238 
lesser,  239 
Papilla,  lachrymal,  306 

optic,  298 
Papillao  of  skin,  288 
Parovarium,  286 
Pars  ciliaris  retinae,  299 

intermedia,  of  vulva,  281 
Peduncles  of  cerebellum,  195,  196, 

197 
Pelvis,  73 
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Pelvis  of  the  kidney,  261 
Penis,  272 
Pericardium,  152 
Perilymph,  318 
Perineum,  331 

female.  335 
Periosteum,  19 
Peritoneum,  246 
Peronei  muscles,  147, 149 
Pes  accessorius,  1 94 

hippocampi,  194 
Petit,  canal  of,  302 
Peyer's  patches,  230 
Plmlanees  of  ear,  324 

of  foot,  92 

of  hand,  85 
Pharynx,  224 
Pia  mater  of  brain,  187 

of  spinal  cord,  199 
of  the  testes,  275 
Pinna,  or  auricle,  310 
Plane,  equatorial,  292 

meridional.  292 
Plantar  arch,  175 
Plate,  cribriform,  38 

orbital,  39,41,44 

perpendicular,  38 
Pleurae,  259 
Plexus,  brachial,  206 

carotid,  214 

cavernous,  214 

cervical,  205 

choroid,  193 

gastric,  215 

lumbar,  208 

pampiniform,  278,  286 

sacral,  209 

solar,  215 

splenic,  215 

tympanic,  316 
Plexuses  of   the   sympathetic,   214, 

215,216 
Pli  courbe  (angular  gyrus),  252 
Plica  semilunaris,  307 
Point,  nodal,  292 
Pules  of  the  eyeball,  292 
Ponium  Adami,  249 
Pons  Varolii,  195 
Portal  system,  178,  235 
Porus  opticus,  293 

Pouches  of  membrana  tympani,  312 
Poupart's  ligament,  129,  32() 
Prepuce  of  clitoris,  280 

of  2)enis,  273 


Process,  acromion,  77 

alveolar,  43,  50 

articular,  21 
•    auditory,  36 

basilar,  28 

clinoid,  30,  33 

condyloid,  28,  49,  79,  85,  86 

coracoid,  77 

coronoid,  50,  81 

ethmoidal,  48 

falciform,  329 

hamular,  of  cochlea,  320 

of  pterygoid  plate  of  sphe- 
noid, 33 

lachrymal,  48 

malar,  42 

mastoid,  35 

maxillary,  48 

mental,  49 

nasal,  42 

odontoid.  63 

olecranon,  80 

olivanr.  30 

orbital,  39,  41,  45,  46 

palatine,  43 

pterygoid,  33 

sphenoidal,  46 

spinous,  32,  43,  47,  63,  70,  71 

styloid,  37 

transverse,  63 

turbinated,  39 

unciform,  39 

vaginal,  37 

vermiform,  197 

zygomatic,  34 
Processes,  ciliary,  296 

clinoid,  30,  33 

of  Ingrassias,  32 
Processus  cochleariformis,  37 

cerebello  ad  medullam  (inferior 
peduncles),  197 
ad  pontem  (middle  pedun- 
cles), 195 
ad  testes,  196 

gracilis,  314 
Promontory  of  sacrum,  71 

of  tympanum,  313 
Prostate  gland,  271 
Prostatic  urethra,  269 

sinus,  269 
Pterygoid  processes,  33 
Pubes,  70 

Punctum  lachrymale,  306 
Pupil,  297 
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Pylorus,  227 

Pyramid,  anterior,  196 
poBterior,  197 
of  tympanum,  314 

Pyramids  of  F^rrein,  263 
of  Malpighi,  261 


RADIUS,  81 
Rami  of  inferior  maxillary,  50 
Ramus  of  ischium,  70 

of  the  pubes,  70 
Reoeptaculum  chyli,  184 
Rectum,  232 

Regions  of  abdomen,  244 
Reil,  island  of,  188 
Reissner,  membrane  of,  323 
Renal  vessels,  263 
Rete  mucosum,  288 
Rete  testis,  276 
Retina,  298 
Ribes,  ganglion  of.  211 
Ribs,  66 
Ridge,  mylo-hyoid,  51 

pterygoid,  32 
Rima  giottidis.  252 
Ring,  abdominal,  326 

crural,  328 

femoral,  328 
Rings  and  phalanges,  324 
Rivmus,  duct  of,  221.  222 

notch  of,  311 
Rods  and  cones  (Jacob's),  300 

of  Corti,  323 
Rolando,  fissure  of,  187 
Rosenmiiiler,  organ  of,  286 
Rostrum  of  the  sphenoid,  31 


SAC,  lachrymal,  309 
Saccule,  322 
Sacculus  laryngis,  252 
Sacs  of  the  peritoneum,  246 
Sacrum,  71 
Santorini,   cartilages   of  (oomicola 

laryngis),  250 
Scala  media,  322 
tympani,  321 
vestibuli,  320 
Scapula,  76 
Scarpa,  foramen  of,  43 

intumescentia    ganglioniformis, 
325 
Schindelysis,  93 


Schlemm,  canal  of,  297 
Schultze,  olfactory  cells  of,  291 
Schwann,  substance  of,  185 
Sclerotic,  293 
Scrotum,  275 
Sella  turcica,  30 
Septum  crurale,  329 

lucidum,  193 

nasi,  58 

pectiniforme,  273 
Sheath,  crural,  329 
Shin,  88 
Shoulder-joint,  102 

-blade,  76 
Shrapnell's  membrane,  312 
Sight,  organs  of,  292 
Sigmoid  flexure,  232 
Sylvius,  aqueduct  of,  36,  203,  313 

fissure  of,  187 
Sinus  aortici  or  sinus  of  Valsalva, 
156 

circularis  iridis,  297 

of  the  kidney,  261 

of  Morgagni  (sacculus  laryngis), 
252 

pocularis,  270 
Sinuses,  23 

sphenoidal,  31 

of  Valsalva,  155, 156 
Skin,  287 
Slit,  nasal,  38,  58 
Smell,  organ  of,  290 
Space,  anterior  perforated,  191 

posterior  perforated,  191 
Spaces,  Fontana's,  297 
Spermatic  cord,  278 
Sphincter  vesicas,  268 
Spinal  cord,  198 
Spine,  ethmoidal,  30 

of  the  ischium,  70 

nasal  anterior^  43,  58 
posterior,  47 

of  the  pubes,  71 

of  the  scapula,  76 

of  the  sphenoid,  32 

of  the  tibia,  88 
Spines  of  the  ilium,  69 
Spinous  processes,  21 
Spleen,  239 
Spot,  blind,  298 

germinal,  285 

light,  312 

yellow,  298 
Squamous,  22 
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Stars  of  Verhejen,  264 

Steno's  ducts,  221 

Stenson's  foramina,  43 

Sternum,  65 

Stilling,  canal  of,  301 

Styloid,  22 

Stomach,  227 

Substance  of  Schwann,  185 

Sulci,  189 

Sulcus  spiralis,  323 

tympanicus,  311 
Surface,  auricular,  70 

trochlear,  79 
Sustentaculum  tali,  90 
Sutura,  92 
Suture,  baso'Sphenoidal,  52 

coronal,  52 

Iswjhrymo-ethmo- frontal,  52 

lambdoidal,  52 

masto-oocipital,  52 

masto-parietal,  52 

petro-occipital,  52 

petro-sphenoidal,  52 

sazittal,  52 

spheno- parietal,  52 

squamo- parietal.  52 

squamo-sphenoidal,  52 
Sutures,  facial,  52 

ofU»opbft,-56,  57 

of  the  skull,  51 
Sympathetic  system,  211 
Symphysis,  92 

of  inferior  maxillary,  49 
Synarthrosis,  92 
Synchondrosis,  92 
Synovial  membranes,  93 


TARSUS,  90 
Taste,  nerves  of,  290 
Taste-goblets.  289 
Taenia  hippocampi,  193 

semicircularis,  193 
Teeth,  217 
Tendo-oculi,  307 
Tendons,  115 
Tenon,  capsule  of,  292 
Tentorium  cerebelli,  186 
Testes,  274 

of  the  cerebrum,  196 

descent  of,  278 
Thebesius,  foramina  cf,  154 
Thigh,  85 
Thorax,  64 


Thyroid  axis,  164 

cartilage,  249 
Tongue,  222 
Tonsils,  221 
Trachea,  254 
Tract,  lateral,  197 

optic,  305 

uveal,  297 
Tracts,  olfactojy,  200 
Tractus    spiralis   foraminulentus, 

325 
Tragus,  310 
Trigonum  vesicae,  268 
Trochanters  of  femur,  85 
Trochlea,  22 
Tube,  Eustachian,  317 
Tuber  annulare  (pons  Varolii), 
195 

cinereum,  191 
Tubercle,  21 

genial,  50 

of  Lower,  154 
Tuberosities,  21 

of  femur,  87 

of  humerus,  79 

of  ischium,  70 

maxillAi7,44l 
Tubes  of  Henle  (convoluted  tubes)^ 
261 

spiral,  of  Schachowrt,  262 
Tubuli  lactiferi,  286 

seminiferi,  276 

uriniferi,  262 
Tuft.  Malpighian,  263 
Tunica  albuginea,  275 

vaginalis,  275 

vasculosa,  275 
Tunics  of  eyeball,  293 
Tutamina  oculi,  306 
Tympanum.  313 
Tyson,  glands  of,  274 

ULNA,  80 
Umbilical  region,  245 
Umbilicus,  244 
Umbo,  312 
Urachus.  267 
Ureters,  265 
Urethra,  271 

bulb  of,  270 
Uterus,  281 

masculinus,  270 
Utricle.  321 
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Uvea,  297 
Uvula,  221 
vesicae,  269 


VAGINA,  281 
Vaginal.  22 
Valley  of  cerebellum,  197 
Valsalva,  sinuses  of,  155,  156 
Valve.  Eustachian,  154 

ilio-csecal,  231 

mitral,  156 

tricuspid,  155 

of  Bauhin,  231 

of  Vieussens,  196 
Valves  of  Kirkring  (valvulae   con- 
niventes),  230 

semilunar,  155 
Valvulfie  conniventes>  230 
Vas  aberrens,  276 

deferens,  277 
Vasa  efferentia,  276 

recta,  276 

vasorum,  158 
Vein,  axillary,  179 

basilic,  179 

cephalic,  179 

jugular,  178 

femoral,  182 

iliac,  182 

median,  179 

popliteal,  182 

portal,  183 

radial,  179 

splenic,  183 

subclavian,  179 

supra-renal,  183 

ulnar,  179 

vena  cava,  180, 183 

vertebral,  181 
Veins,  177 

azygos,  180 

cardiac,  183 

choroid,  296 

hepatic,  183 

iliac,  182 

innominate,  180 

interlobular,  264 

jugular,  178 

of  bone,  19 

of  head  and  neck,  178 

of  lower  extremities,  182 

of  oesophagus,  226 

of  supra-renal  capsules,  243 


Veins  of  thymus,  242 

of  trachea  and  bronchi,  256 

of  the  ej^e.  296.  298 

of  the  kidney,  265 

of  the  larynx,  254 

of  the  lung.  259 

of  the  pancreas,  239 

of  the  penis,  274 

of  the  stomach,  229 

of  the  thorax,  181 

pulmonary,  183 

saphenous,  182 

spinal,  181 

thyroid,  241 

uterine,  284 

without  valves,  178 
Velum    interpositum,    187,    193» 

194 
VenaB  comites,  177 

propriae  renales,  265 

rectee,  264 

vorticosse,  296 
Venter  of  the  ilium,  70 

of  the  scapula,  76 
Ventricle  of  the  cord.  200 

fifth.  194 

fourth,  195 

of  the  larynx,  252 

third,  194 
Ventricles,  lateral,  192 
Verheyen,  stars  of,  264 
Vertebra  prominens,  64 
Vertebrae,  61 
Verumontanum,  269 
Vesaluis,  foramen  of,   32 
Vesicle,  germinal,  285 

Graafian,  285 
Vesiculae  seminales,  278 
Vestibule,  280 

of  the  ear,  318 
Vidian  canal,  33 

nerve,  213 

Vieussens,  valve  of,  196 
Villi,  230 
Viscus,  216 

Viscera,  covered    by   peritoneum, 
216 
partially,  248 
wholly,  248 
Vitellus,  286 
Vocal  cords,  252 
Vomer.  48 
Vortex  of  heart,  157 
Vulva,  279 
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WALLS  of  the  tympanum,  313 
Wharton's  ducts.  221 
Whorl  of  heart.  157 
Willis,  circle  of,  163 
Wings  of  the  sphenoid.  31,  32 
Winslow,  foramoA  of,  247 

ligament  of,  109 
Wirsung,  duct  of,  238 
Wormian  bones,  20 
Wrisberg.  cartilages  of,  261 

nerve  of,  206 


VELK,  285 


ZINN,  zonula  of,  301 
Zona  pellucida,  285 
Zone,  anterior  vascular,  294 
Zonula  of  Zinn.  301 
Zygoma,  34,  60 
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The  want  of  a  text-book  which  could  be  used  by  tl^  practitioner  and  at  the 
same  time  be  recommended  to  the  medical  student  hS  been  deeply  felt,  espe- 
cially by  teachers  of  surgery ;  hence,  when  it  was  suggested  to  a  number  of 
these  that  it  would  be  well  to  unite  in  preparing  a  text-book  of  this  description, 
great  unanimity  of  opinion  was  found  to  exist,  and  the  gentlemen  below  named 
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surgery,  and  among  the  foremost  of  those  who  have  aided  in  developing  this  art 
and  science  will  be  found  the  authors  of  the  present  volume.  All  of  them  are 
teachers  of  surgery  in  leading  medical  schools  and  hospitals  in  the  United  States 
and  Canada. 

Especial  prominence  has  been  given  to  Surgical  Bacteriology,  a  feature  which 
is  believed  to  be  unique  in  a  surgical  text-book  in  the  English  language.  Asep- 
sis and  Antisepsis  have  received  particular  attention.  The  text  is  brought  well 
up  to  date  in  such  important  branches  as  cerebral,  spinal,  intestinal,  and  pelvic 
surgery,  the  most  important  and  newest  operations  in  these  departments  being 
described  and  illustrated. 

The  text  of  the  entire  book  has  been  submitted  to  all  the  authors  for  their 
mutual  criticism  and  revision — an  idea  in  book-making  that  is  entirely  new  and 
original.  The  book  as  a  whole,  therefore,  expresses  on  all  the  important  sur- 
gical topics  of  the  day  the  consensus  of  opinion  of  the  eminent  surgeons  who 
have  joined  in  its  preparation. 

One  of  the  most  attractive  features  of  the  book  is  its  illustrations.  Very 
many  of  them  are  original  and  faithful  reproductions  of  photographs  taken 
directly  from  patients  or  from  specimens,  and  the  modern  improvements  in  the 
art  of  engraving  have  enabled  the  publisher  to  produce  illustrations  which  it  is 
believed  are  superior  to  those  in  any  similar  work. 

CONTRIBUTORS : 


Dr.  Charles  H.  Burnett,  Philadelphia. 
Phineas  S.  Conner,  Cincinnati. 
Frederic  S.  Dennis,  New  York. 
William  W.  Keen,  Philadelphia. 
Charles  B.  Nancrede,  Ann  Arbor,  Mich. 
Roswell  Park,  Buffalo,  N.  Y. 
Lewis  S.  Pilcher,  New  York. 


Dr.  Nicholas  Senn,  Chicago. 

Francis  J.  Shepherd.  Montreal,  Canada. 
Lewis  A.  Stimson,  New  York. 
William  Thomson,  Philadelphia. 
J.  Collins  Warren,  Boston, 
J.  William  White,  Philadelphia. 


"If  this  text-book  is  a  fair  reflex  of  the  present  po.sition  of  American  surgery,  we  must 
admit  it  is  of  a  very  high  order  of  merit,  and  that  English  surgeons  will  have  to  look  very 
carefully  to  their  laurels  if  they  are  to  preserve  a  position  in  the  van  of  surgical  practice." — 
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AN  AMERICAN  TEXT-BOOK  OF  GYNECOLOGY,  MEDICAL 
AND  SURGICAL,  for  the  use  of  Students  and  Practitioners. 
Edited  by  J.  M.  Baldy,  M.  D.  Forming  a  handsome  royal-octavo  volume, 
with  360  illustrations  in  text  and  37  colored  and  half-tone  plates.  Prices : 
Cloth,  ;f^6.oo  net ;  Sheep,  $T.oo  net ;  Half  Russia,  $^.qo  net. 

In  this  volume  all  anatomical  descriptions,  excepting  those  essential  to  a  clear 
understanding  of  the  text,  have  been  omitted,  the  illustrations  being  largely  de- 
pended upon  to  elucidate  the  anatomy  of  the  parts.  This  work,  which  is 
thoroughly  practical  in  its  teachings,  is  intended,  as  its  title  implies,  to  be  a 
working  text-book  for  physicians  and  students.  A  clear  line  of  treatment  has 
been  laid  down  in  every  case,  and  although  no  attempt  has  been  made  to  dis- 
cuss mooted  points,  still  the  most  important  of  these  have  been  noted  and  ex- 
plained. The  operations  recommended  are  fully  illustrated,  so  that  the  reader, 
having  a  picture  of  the  procedure  described  in  the  text  under  his  eye,  cannot  fail 
to  grasp  the  idea.  All  extraneous  matter  and  discussions  have  been  carefully 
excluded,  the  attempt  being  made  to  allow  no  unnecessary  details  to  cumber 
the  text.  The  subject-matter  is  brought  up  to  date  at  every  point,  and  the 
work  is  as  nearly  as  possible  the  combined  opinions  of  the  ten  specialists  who 
figure  as  the  authors. 

The  work  is  well  illustrated  throughout  with  wood-cuts,  half-tone  and 
colored  plates,  mostly  selected  from  the  authors'  private  collections. 


CONTRIBUTORS : 


Dr.  Henry  T.  By  ford. 
John  M.  Baldy. 
Edwin  Cragin. 
J.  H.  Etheridge. 
William  Goodell. 


Dr.  Howard  A.  Kelly. 
Florian  Krug. 
E.  E.  Montgomery. 
William  R.  Pryor. 
George  M.  Tuttle. 


"The  most  notable  contribution  to  gynecological  literature  since  1887,  ....  and  the  most 
complete  exponent  of  gynecology  which  we  have.  No  subject  seems  to  have  been  neglected, 
....  and  the  gynecologist  and  surgeon,  and  the  general  practitioner  who  has  any  desire 
to  practise  diseases  of  women,  will  find  it  of  practical  value.  In  the  matter  of  illustrations 
and  plates  the  book  surpasses  anything  we  have  seen." — Boston  Medical  and  Surgical 
yournal. 

"  A  valuable  addition  to  the  literature  of  Gynecology.  The  writers  are  progressive, 
aggressive,  and  earnest  in  their  convictions." — Medical  News,  Philadelphia. 

"  A  thoroughly  modern  text-book,  and  gives  reliable  and  well-tempered  advice  and  in- 
struction."— Edinburgh  Medical  Journal. 

"  The  harmony  of  its  conclusions  and  the  homogeneity  of  its  style  give  it  an  individuality 
which  suggests  a  single  rather  than  a  multiple  authorship." — Annals  of  Surgery. 

"  It  must  command  attention  and  respect  as  a  worthy  representation  of  our  advanced 
clinical  teaching." — American  Journal  of  Medical  Sciences. 
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DISEASES  OF  THE  EYE.  A  Handbook  of  Ophthalmic  Prac- 
tice. By  G.  E.  DE  SCHWEINITZ,  M.  D.,  Professor  of  Diseases  of  the  Eye, 
Philadelphia  Polyclinic;  Professor  of  Clinical  Ophthalmology,  Jefferson 
Medical  College,  Philadelphia,  etc.  Forming  a  handsome  royal-octavo 
volume  of  more  than  600  pages,  with  over  200  fine  wood- cuts,  many  of 
which  are  original,  and  2  chromo-lithographic  plates.  Prices :  Cloth, 
JJ54.00  net;  Sheep,  $5.00  net;  Half  Russia,  $5.50  net. 

The  object  of  this  work  is  to  present  to  the  student  and  practitioner  who  is 
beginning  work  in  the  fields  of  ophthalmology  a  plain  description  of  the  optical 
defects  and  diseases  of  the  eye.  To  this  end  special  attention  has  been  paid 
to  the  clinical  side  of  the  question ;  and  the  method  of  examination,  the  symp- 
tomatology leading  to  a  diagnosis,  and  the  treatment  of  the  various  ocular  defects 
have  been  brought  into  special  prominence.  The  general  plan  of  the  book  is 
eminently  practical.  Attention  is  called  to  the  large  number  of  illustrations 
(nearly  one-third  of  which  are  new),  which  will  materially  facilitate  the  thoroHgh 
understanding  of  the  subject. 

"  For  the  stndent  and  practitioner  it  is  the  best  single  volume  at  present  published." — 
Medical  News,  Philadelphia. 

'*  A  most  complete  and  sterling  presentation  of  the  present  status  of  modem  knowledge 
concerning  diseases  of  the  eye." — Medical  Age. 

*'  Pre-eminently  a  book  for  those  wishing  a  clear  yet  comprehensive  and  full  knowledge 
of  the  fundamental  truths  which  underlie  and  govern  the  practice  of  ophthalmology." — Med- 
ical and  Surgical  Reporter. 

"  At  once  comprehensive  and  thoroughly  up  to  date." — Hospital  Gazette  (London). 

PROFESSIOIfAL  OPIIflONS. 

**  A  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  of  the  general 
practitioner  in  a  rare  degree.    I  am  satisfied  that  unusual  success  awaits  it." 

William  Peppkr,  M.  D., 

Provost  and  Professor  of  TTieory  and  Practice  of  Medicine  and  Clinical  Medicine 

in  the  University  of  Pennsylvania. 

"Contains  in  concise  and  reliable  form  the  accepted  views  of  Ophthalmic  Science." 

William  Thomson,  M.  D., 
Professor  of  ophthalmology,  yefferson  Medical  College,  Philadelphia,  Pa. 

"  Contains  in  the  most  attractive  and  easily  understood  form  just  the  sort  of  knowledge 
which  is  necessary  to  the  intelligent  practice  of  general  medicine  and  surgery." 

J.  William  White,  M.  D., 

Professor  of  Clinical  Surgery  in  the  University  of  Pennsylvania. 

"A  vary  reliable  guide  to  the  study  of  eye  diseases,  presenting  the  latest  facts  and  newest 
ideas." 

Swan  M.  Burnett,  M.  D., 

Professor  of  Ophthalmology  and  Otology ^  Medical  Department  Univ.  of  Georgetown^ 

Washington^  D.  C. 
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MEDICAL  DIAGNOSIS.  By  Dr.  Oswald  Vierordt,  Professor  of 
Medicine  at  the  University  of  Heidelberg.  Translated,  with  addinons, 
from  the  Second  Enlarged  German  Edition,  with  the  author's  permission, 
by  Francis  H.  Stuart,  A.  M.,  M.  D.  Third  and  Revised  Edition.  In 
one  handsome  royal-octavo  volume  of  700  pages,  178  fine  wood-cuts  in 
text,  many  of  which  are  in  colors  Prices  :  Cloth,  $4.00  net;  Sheep,  $^.00 
net;  Half  Russia,  $5.50  net. 

In  this  work,  as  in  no  other  hitherto  published,  are  given  full  and  accurate 
explanations  of  the  phenomena  observed  at  the  bedside.  It  is  distinctly  a  clin- 
ical work  by  a  master  teacher,  characterized  by  thoroughness,  fulness,  and  accu- 
racy. It  is  a  mine  of  information  upon  the  points  that  are  so  often  passed  over 
without  explanation.  Especial  attention  has  been  given  to  the  germ-theory  as 
a  factor  in  the  origin  of  disease. 

This  valuable  work  is  now  published  in  German,  English,  Russian,  and 
Italian.  The  issue  of  a  third  American  edition  within  two  years  indicates  the 
favor  with  which  it  has  been  received  by  the  profession. 

"  Rarely  is  a  book  published  with  which  a  reviewer  can  find  so  little  fault  as  with  the 
volume  before  us.  All  the  chapters  are  full,  and  leave  little  to  be  desired  by  the  reader. 
Each  particular  item  in  the  consideration  of  an  organ  or  apparatus,  which  is  necessary  to 
determine  a  diagnosis  of  any  disease  of  that  organ,  is  mentioned ;  nothing  seems  forgotten. 
The  chapters  on  diseases  of  the  circulatory  and  digestive  apparatus  and  nervous  system  are 
especially  full  and  valuable.  Notwithstanding  a  few  minor  errors  in  translating,  which  are 
of  small  importance  to  the  accuracy  of  the  rest  of  the  volume,  the  reviewer  would  repeat  that 
the  book  is  one  of  the  best — probably  the  best — which  has  fallen  into  his  hands.  An  excel- 
lent and  comprehensive  index  of  nearly  one  hundred  pages  closes  the  volume." — University 
Medical  Magazine,  Philadelphia. 

"Thorough  and  exact The  author  has  rendered  no  mean  service  to  medicine  in 

having  prepared  a  work  which  proves  as  useful  to  the  teacher  as  to  the  student  and  prac- 
titioner."—  The  Lancet  (London). 

PROFESSIONAIi  OPINIONS. 

"One  of  the  most  valuable  and  useful  works  in  medical  literature." 

Alexander  J.  C.  Skene,  M.  D., 

Dean  0/  the  Long  Island  College  Hospital,  and  Professor  of  the  Medical  and  Surgical 

Diseases  of  U'^onten. 

"  Indispensable  to  both  '  students  and  practitioners.*  " 

F.  MiNOT,  M.  D., 

Hersey  Professor  of  Theory  and  Practice  of  Medicine ,  Hamard  University. 

**It  is  very  well  arranged  and  very  complete,  and  contains  valuable  features  not  usually 
found  in  the  ordinary  books." 

J.  H.  MussER,  M.  D., 

Assistant  Professor  Clinical  Medicine,  University  of  Pennsylvania. 

"  One  of  the  most  valuable  works  now  before  the  profession,  both  for  study  and  reference." 

N.  S.  Davis,  M.  D., 

Professor  qf  Principles  and  Practice  of  Medicine  and  Clinical  Medicine,  Chicago 

Medical  College. 
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A  NEW  PRONOUNCING  DICTIONARY  OF  MEDICINE,  with 
Phonetic  Pronunciation,  Accentuation,  Etymology,  etc.  By  John 
M.  Keating,  M.  D.,  LL.D.,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia ;  Vice-President  of  the  American  Paediatric  Society ;  Ex-President 
of  the  Association  of  Life  Insurance  Medical  Directors ;  Editor  "  Cyclo- 
paedia of  the  Diseases  of  Children,"  etc. ;  and  Henry  Hamilton,  author 
of  "  A  New  Translation  of  Virgil's  yEneid  into  English  Rhyme ;"  co- 
author of  "  Saunders'  Medical  Lexicon,"  etc. ;  with  the  Collaboration  of 
J.  Chalmers  DaCosta,  M.  D.,  and  Frederick  A.  Packard,  M.  D. 
With  an  Appendix  containing  important  Tables  of  Bacilli,  Micrococci, 
Leucomalnes,  Ptomaines,  Drugs  and  Materials  used  in  Antiseptic  Sur- 
gery, Poisons  and  their  Antidotes,  Weights  and  Measures,  Thermometric 
Scales,  New  Official  and  Unofficial  Drugs,  etc.  Forming  one  very 
attractive  volume  of  over  800  pages.  Second  Revised  Edition.  Prices : 
Cloth,  $5.00  net;  Sheep,  $6.00  net;  Half  Russia,  $6.50  net.  With 
Denison's  Patent  Index  for  Ready  Reference. 

PROFESSIONAI.  OPIIflONS. 

"  I  am  much  pleased  with  Keating's  Dictionary,  and  shall  take  pleasure  in  recommending 
it  to  my  classes." 

Henky  M.  Lyman,  M.  D.. 
Professor  of  Principles  and  Practice  of  Medicine,  Rush  Medical  College,  Chicago,  III. 

"  I  am  convinced  that  it  will  be  a  very  valuable  adjunct  to  my  study-table,  convenient  in 
size  and  sufficiently  full  for  ordinary  use." 

C.  A.  LiNDSLBY,  M.  D., 

Professor  of  Theory  and  Practice  of  Medicine,  Medical  Dept.  Yale  Unvi>ersity : 

Secretary  Connecticut  State  Board  of  Health,  New  Haven,  Conn, 

"  I  will  point  out  to  my  classes  the  many  good  features  of  this  book  as  compared  with 
others,  which  will,  I  am  sure,  make  it  very  popular  with  students." 

John  Cronyn,  M.  D.,  LL.D., 
Professor  of  Principles  and  Practice  of  Medicine  and  Clinical  Medicine; 

President  of  the  Faculty,  Medical  Dept.  Niagara  University,  Buffalo,  N.  Y. 

AUTOBIOGRAPHY  OF  SAMUEL  D.  GROSS,  M.  D.,  Emeritus  Pro- 
fessor of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia,  with 
Reminiscences  of  His  Times  and  Contemporaries.  Edited  by  his  sons, 
Samuel  W.  Gross,  M.  D.,  LL.D.,  late  Professor  of  Principles  of  Surgery 
and  of  Clinical  Surgery  in  the  Jefferson  Medical  College,  and  A.  Haller 
Gross,  A.  M.,  of  the  Philadelphia  Bar.  Preceded  by  a  Memoir  of  Dr. 
Gross,  by  the  late  Austin  Flint,  M.  D.,  LL.D.  In  two  handsome  volumes, 
each  containing  over  400  pages,  demy  8vo,  extra  cloth,  gilt  tops,  with  fine 
Frontispiece  engraved  on  steel.    Price,  $5.00  net. 

This  autobiography,  which  was  continued  by  the  late  eminent  surgeon  until 
within  three  months  of  his  death,  contains  a  full  and  accurate  history  of  his 
early  struggles,  trials,  and  subsequent  successes,  told  in  a  singularly  interesting 
and  charming  manner,  and  embraces  short  and  graphic  pen-portraits  of  many 
of  the  most  distinguished  men — surgeons,  physicians,  divines,  lawyers,  states- 
men, scientists,  etc. — with  whom  he  was  brought  in  contact  in  America  and  in 
Europe ;  the  whole  forming  a  retrospect  of  more  than  three-quarters  of  a  century. 


8  PV.  B.   SAUNDERS' 


For  Sale  by  Subscription, 


AN  AMERICAN  TEXT-BOOK  OF  OBSTETRICS.  By  American 
Teachers.  By  Richard  C.  Norris,  A.  M.,  M.  D.;  James  H.  Etheridge, 
M.  D, ;  Chauncey  D.  Palmer,  M.  D. ;  Howard  A.  Kelly,  M.  D. ;  Charles 
Jewett,  M.  D. ;  Henry  J.  Garrigues,  M.  D. ;  Barton  Cooke  Hirst,  M.D.; 
Theophilus  Parvin,  M.  D. ;  George  A.  Piersol,  M.  D. ;  Edward  P.  Davis, 
M.  D. ;  Charles  Warrington  Earle,  M.  D. ;  Robert  L.  Dickinson,  M.  D. ; 
Edward  Reynolds,  M.  D. ;  Henry  Schwarz,  M.  D. ;  and  James  C.  Cam- 
eron, M.  D.  In  one  very  handsome  imperial- octavo  volume,  with  a  large 
number  of  original  illustrations,  including  full-page  plates,  and  uniform 
with  "  The  American  Text-Book  of  Gynecology."    (In  active  preparation.) 

Such  an  array  of  well-known  teachers  is  a  sufficient  guarantee  of  the  high 
character  of  the  work,  and  it  gives  the  assurance  that  this  work  will  have  the 
same  measure  of  success  awarded  it  as  has  attended  the  recent  publication  of 
its  companion  volume,  "  The  American  Text-Book  of  Gynecology."  The  illus- 
trations will  receive  the  most  minute  attention ;  the  cuts  interspersed  throughout 
the  text,  and  the  full-page  plates,  which  will  reflect  the  highest  attainments  of 
the  artist  and  engraver,  will  appeal  at  once  to  the  eye  as  well  as  to  the  mind 
of  the  student  and  practitioner. 

AN  AMERICAN  TEXT-BOOK  OF  PHYSIOLOGY.  By  American 
Teachers.  Edited  by  William  H.  Howell,  Ph.  D.,  M.  D.,  Professor 
of  Physiology,  Johns  Hopkins  University.  With  the  collaboration  of  such 
eminent  specialists  as  Henry  P.  Bowditch,  M.  D. ;  John  G.  Curtis,  M.  D. ; 
Henry  II.  Donaldson,  M.  D. ;  Frederick  S.  Lee,  M.  D. ;  Warren  P.  Lom- 
bard, A.  B.,  M.  D. ;  Graham  Lusk,  Ph.  D.  ;  Henry  Sewall,  M.  D. ;  Edward 
T.  Reichert,  M.  D. ;  Joseph  W.  Warren,  M.  D.  In  one  imperial-octavo 
volume  (with  a  large  number  of  original  illustrations),  uniform  with  The 
American  Text- Books  of  "Surgery,"  "Practice,"  "Gynecology,"  etc. 
(In  preparation  for  early  publication.) 

This  will  be  the  most  notable  attempt  yet  made  in  this  country  to  combine  in 
one  volume  the  entire  subject  of  Human  Physiology  by  well-known  teachers 
who  have  given  especial  study  to  that  part  of  the  subject  upon  which  they  will 
write.  The  completed  work  will  represent  the  present  status  of  the  science  of 
Physiology,  and  in  particular  from  the  standpoint  of  the  student  of  medicine 
and  the  medical  practitioner.  Illustrations  largely  drawn  from  original  sources 
will  be  used  freely  throughout  the  text. 

AN  AMERICAN  TEXT-BOOK  OF  APPLIED  THERAPEUTICS. 
By  American  Teachers.     (In  preparation.) 

AN   AMERICAN    TEXT-BOOK    OF   NURSING.      By   American 
Teachers.     (In  preparation.) 
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A  SYLLABUS  OF  GYNECOLOGY,  arranged  in  conformity  with 
The  American  Text-Book  of  Gynecology.  By  J.  W.  Long,  M.  D., 
Professor  of  Diseases  of  Women  and  Children,  Medical  College  of  Vir- 
ginia, etc.     (Preparing.) 

Based  upon  the  teaching  and  methods  laid  down  in  the  larger  work,  this  will 
not  only  be  useful  as  a  supplementary  volume,  but  to  those  who  do  not  already 
possess  the  text-book  it  will  also  have  an  independent  value  as  an  aid  to  the 
practitioner  in  gynecological  work,  and  to  the  student  as  a  guide  in  the  lecture- 
room,  as  the  subject  is  presented  in  a  manner  at  once  systematic,  clear,  succinct, 
and  practical. 


.TEMPERATURE  CHART.     Prepared  by  D.  T.  LAiNfe,  M.  D.     Size 
8x  13^  inches.     Price,  per  pad  of  25  charts,  50  cents. 

A  conveniently  arranged  chart  for  recording  Temperature,  with  columns  for 
daily  amounts  of  Urinary  and  Fecal  Excretions,  Food,  Remarks,  etc.  On  the 
back  of  each  chart  is  given  in  full  the  method  of  Brand  in  the  treatment  of 
Typhoid  Fever. 


THE  NURSE'S  DICTIONARY  of  Medical  Terms  and  Nursing 
Treatment,  containing  Definitions  of  the  Principal  Medical  and  Nursing 
Terms,  Abbreviations,  and  Physiological  Names,  and  Descriptions  of  the 
Instruments,  Drugs,  Diseases,  Accidents,  Treatments,  Operations,  Foods, 
Appliances,  etc.  encountered  in  the  ward  or  in  the  sick-room.  Compiled 
for  the  use  of  nurses.  By  Honnor  Morten,  author  of  "  How  to  Become 
a  Nurse,"  "  Sketches  of  Hospital  Life,"  etc.  Second  and  enlarged  edi- 
tion.    i6mo,  140  pages.     Price,  Cloth,  $\.QO. 

This  little  volume  is  intended  for  use  merely  as  a  small  reference-book  which 
can  be  consulted  at  the  bedside  or  in  the  ward.  It  gives  sufficient  explanation 
to  the  nurse  to  enable  her  to  comprehend  a  case  until  she  has  leisure  to  look 
up  larger  and  fuller  works  on  the  subject. 

"  Should  be  at  the  disposal  of  every  nurse." — Birmingham  Medical  Revinv. 

"  Maintains  its  reputatioQ  for  brevity  and  simplicity." — Hahnemannian  Monthly. 

"Though  ostensibly  for  professional  nurses,  contains  in  a  compact  form  just  such  infor- 
mation as  almost  every  intelligent  man  would  like  to  have  at  hand  in  these  days  when 
the  interest  in  all  matters  of  sanitation  and  medicine  has  become  so  great." — Medical 
Examiner. 

"  A  book  which  every  progressive  nurse  must  have." — Medical  World. 

"  This  little  volume  is  almost  indispensable  in  the  training  school  and  in  the  library  of  the 
nurse." — New  York  Medical  Times. 
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SURGICAL  PATHOLOGY  AND  THERAPEUTICS.  By  J.  Col- 
lins Warren,  M.  D.,  Professor  of  Surgery,  Harvard  Medical  School,  etc. 
In  one  very  handsome  octavo  volume  of  over  800  pages,  with  135  illus- 
trations, 33  of  which  are  chromo-lithographs,  and  all  of  which  are  drawn 
from  original  specimens.     (Passing  through  the  prdSs.) 

Covering  as  it  does  the  entire  held  of  Surgical  Pathology  and  Surgical  Thera- 
peutics by  an  acknowledged  authority,  the  publisher  is  confident  that  the  work 
will  rank  as  a  standard  authority  on  the  subject  of  which  it  treats.  Particular 
attention  has  been  paid  to  Bacteriology  and  Surgical  Bacteria  from  the  stand- 
ix>int  of  recent  investigations,  and  the  chromo-lithographic  plates  in  their  fidelity 
to  nature  and  in  scientific  accuracy  have  hitherto  been  unapproached. 

DISEASES  OF  WOMEN.  By  Henry  J.  Garrigues,  A.M.,  M.  D., 
Professor  of  Obstetrics  in  the  New  York  Post-Graduate  Medical  School 
and  Hospital;  Gynecologist  to  St.  Mark's  Hospital  and  to  the  German 
Dispensary,  etc.,  New  York  City.  In  one  very  handsome  octavo  volume 
of  about  700  pages,  illustrated  by  numerous  wood-cuts  and  colored  plates. 
Prices:  Cloth,  $4.00  net;  Sheep,  $5.00  net. 

A  practical  work  on  gynecology  for  the  use  of  students  and  practitioners, 
written  in  a  terse  and  concise  manner.  The  importance  of  a  thorough  know- 
ledge of  the  anatomy  of  the  female  pelvic  organs  has  been  fully  recognized  by 
the  author,  and  considerable  space  has  been  devoted  to  the  subject.  The  chap- 
ters on  Operations  and  on  Treatment  are  thoroughly  modern,  and  are  based 
upon  the  large  hospital  and  private  practice  of  the  author.  The  text  is  eluci- 
dated by  a  large  number  of  illustrations  and  colored  plates,  many  of  them  l^eing 
original,  and  forming  a  complete  atlas  for  studying  embryology  and  the  anatomy 
of  \\iQ  female  genitalia ^  besides  exemplifying,  whenever  needed,  morbid  condi- 
tions, instruments,  apparatus,  and  operations. 

EXCERPT  OF  CONTENTS. 

Development  of  the  Female  Gem'tals. — Anatomy  of  the  Female  Pelvic  Organs. — Phys- 
iology.— Puberty. — Menstruation  and  Ovulation. — Copulation.— Fecundation. — The  Climac- 
teric.— Etiology  in  General. — Examinations  in  General. — Treatment  in  General — Abnormal 
Menstruation  and  Metrorrhagia. — Leucorrhea. — Diseases  of  the  Vulva. — Diseases  of  the 
Perineum. — Diseases  of  the  Vagina. — Diseases  of  the  Uterus. — Diseases  of  the  Fallopian 
Tubes. — Diseases  of  the  Ovaries. — Diseases  of  the  Pelvis. — Sterility. 

The  reception  accorded  to  this  work  has  been  most  flattering.  In  the  short 
period  which  has  elapsed  since  its  issue  it  has  been  adopted  and  recommended 
as  a  text-book  by  more  than  60  of  the  Medical  Schools  and  Universities  of  the 
United  States  and  Canada. 

"One  of  the  best  text-books  for  students  and  practitioners  which  has  been  published  in 
the  English  language;  it  is  condensed,  clear,  and  comprehensive.  The  profound  learning 
and  great  clinical  experience  of  the  distinguished  author  find  expression  in  this  book  in  a 
most  attractive  and  instructive  form.  Young  practitioners,  to  whom  experienced  consultants 
may  not  be  available,  will  find  in  this  book  invaluable  counsel  and  help." 

Thad.  A.  Reamy,  M.  D.,  LL.D., 

Professor  of  Clinical  Gynecology,  Medical  College  of  Ohio  :  Gynecologist  to  the  Good 

Samaritan  and  Cincinnati  nospitcus. 


Practical,  Exhaustive,  Autitoritative. 


SAUNDERS' 


NEW  AID  SERIES  OF  MANUALS 


FOR 


Students  and  Practitioners. 


Mr.  Saunders  is  pleased  to  announce  as  in  active  preparation  his  NEW 
AID  SERIES  OF  MANUALS  for  Students  and  Practitioners.  As 
publisher  of  the  Standard  Series  of  Question  Compends,  and  through  in- 
timate relations  with  leading  members  of  the  medical  profession,  Mr.  Saunders 
has  been  enabled  to  study  progressively  the  essential  desiderata  in  practical 
"  self-helps  "  for  students  and  physicians. 

This  study  has  manifested  that,  while  the  published  "  Question  Compends'' 
earn  the  highest  appreciation  of  students,  whom  they  serve  in  reviewing  their 
studies  preparatory  to  examination,  there  is  special  need  of  thoroughly  reliable 
handbooks  on  the  leading  branches  of  Medicine  and  Surgery,  each  subject 
being  compactly  and  authoritatively  written,  and  exhaustive  in  detail,  without 
the  introduction  of  cases  and  foreign  subject-matter  which  so  largely  expand 
ordinary  text-books. 

The  Saunders  Aid  Series  will  not  merely  be  condensations  from 
present  literature,  but  will  be  ably  written  by  well-known  authors 
and  practitioners,  most  of  them  being  teachers  in  representative 
American  Colleges.  This  new  series y  therefore,  will  form  an  admirable 
collection  of  advanced  lectures,  which  will  be  invaluable  aids  to  students  in 
reading  and  in  comprehending  the  contents  of  "recommended"  works. 

Each  Manual  will  further  be  distinguished  by  the  beauty  of  the  new  type ; 

by  the  quality  of  the  paper  and  printing ;  by  the  copious  use  of  illustrations ; 

by  the  attractive  binding  in  cloth ;  and  by  the  extremely  low  price,  which 

will  uniformly  be  $1.25  per  volume. 
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SAUNDERS'  NEW  AID  SERIES  OF  MANUALS. 


VOLUMES  NOW  BEADY. 


PHYSIOLOGY.  By  Joseph  Howard  Raymond,  A.  M.,  M.  D.,  Professor 
of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology  in  the  Long 
Island  College  Hospital,  etc.     Price,  ^^1.25  net. 

SURGERY,  General  and  Operative.  By  John  Chalmers  DaCosta, 
M.  D„  Demonstrator  of  Surgery,  Jefferson  Medical  College,  Philadelphia, 
etc.     Double  number.     Price,  ^2.50  net. 

DOSE-BOOK  AND  MANUAL  OF  PRESCRIPTION-WRITING. 

By  E.  Q.  Thornton,   M.  D.,  Demonstrator  of  Therapeutics,  Jefferson 
Medical  College,  Philadelphia.     Price,  ^1.25  net. 

MEDICAL  JURISPRUDENCE.  By  Henry  C.  Chapman,  M.  D.,  Pro- 
fessor of  Institutes  of  Medicine  and  Medical  Jurisprudence  in  the  Jeffer- 
son Medical  College  of  Philadelphia,  etc      Price,  $1.25  net. 

SURGICAL  ASEPSIS.  By  Carl  Beck,  M.D.,  Surgeon  to  St.  Mark's 
Hospital  and  to  the  German  Poliklinik ;  Instructor  in  Surgery,  New  York 
Post-Graduate  Medical  School,  etc.     Price,  ^^1.25  net. 


VOLUMES  IN  PBEPARATION  FOB  EABLY  PUBLIOATION. 

OBSTETRICS.  By  W.  A.  Newman  Dorland,  M.  D.,  Demonstrator  of 
Obstetrics,  University  of  Pennsylvania;  Chief  of  Gynecological  Dispen- 
sary, Pennsylvania  Hospital ;  Member  of  Philadelphia  Obstetrical  Society, 
etc.     Price,  $1.25  net. 

MATERIA  MEDICA  AND  THERAPEUTICS.  By  Henry  A. 
Griffin,  A.  B.,  M.  D.,  Assistant  Physician  to  the  Roosevelt  Hospital, 
Out-patient  Department,  New  York  City.     Price,  $1.25  net. 

SYPHILIS  AND  THE  VENEREAL  DISEASES.  By  James 
Nevins  Hyde,  M.  D.,  Professor  of  Skin  and  Venereal  Diseases  in  Rush 
Medical  College,  Chicago.     Double  number.     Price,  ^2.50  net. 

NERVOUS  DISEASES.  By  Charles  W.  Burr,  M.  D.,  Clinical  Pro- 
fessor of  Nervous  Diseases,  Medico-Chirurgical  College,  Philadelphia, 
etc.     Price,  $1.25  net. 

PRACTICE  OF  MEDICINE.  By  George  Roe  Lockwood,  M.  D., 
Professor  of  Practice  in  the  Woman's  Medical  College  and  in  the  New 
York  Infirmary,  etc.     Double  number.     Price,  $2.50  net. 

NOSE  AND  THROAT.  By  D.  Braden  Kyle,  M.  D.,  Chief  Laryngol- 
ogist  to  St.  Agnes'  Hospital,  Philadelphia;  Instructor  in  Clinical  Micros- 
copy and  Assistant  Demonstrator  of  Pathology  in  the  Jefferson  Medical 
College,  etc.     Price,  yJ5i.25  net. 

*:^*  There  will  be  published  in  the  same  series,  at  close  intervals,  carefully-pre- 
pared works  on  the  subjects  of  Anatomy,  Gynecology,  Pathology,  Hygiene,  etc., 
by  prominent  specialists. 
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Saunders!*  New  Aid  Series  of  Manuals* 


A  MANUAL  OF  PHYSIOLOGY.  By  Joseph  H.  Raymond,  A.  M., 
M.D.,  Professor  of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology 
in  the  Long  Island  College  Hospital ;  Director  of  Physiology  in  the  Hoag- 
land  Laboratory;  formerly  Lecturer  on  Physiology  and  Hygiene  in  the 
Brooklyn  Normal  School  for  Physical  Education;  Ex- Vice- President  of 
the  American  Public  Health  Association ;  Ex-Health  Commissioner  City 
of  Brooklyn,  etc.     Illustrated.     Price,  Cloth,  $1.25  net.     (Just  ready.) 

In  this  manual  the  author  has  endeavored  to  put  into  a  concrete  and  avail- 
able form  the  results  of  twenty  years'  experience  as  a  teacher  of  Physiology  to 
medical  students,  and  has  produced  a  work  for  the  student  and  practitioner, 
representing  in  a  concise  form  the  existing  state  of  Physiology  and  its  methods 
of  investigation,  based  up)on  Comparative  and  Pathological  Anatomy,  Clinical 
Medicine,  Physics,  and  Chemistry,  as  well  as  upon  experimental  research. 


A  MANUAL  OF  SURGERY,  General  and  Operative.  By  John 
Chalmers  DaCosta,  M.  D.,  Demonstrator  of  Surgery,  Jefferson  Medical 
College,  Philadelphia ;  Chief  Assistant  Surgeon,  Jefferson  Medical  College 
Hospital ;  Surgical  Registrar,  Philadelphia  Hospital,  etc.  One  very  hand- 
some volume  of  over  700  pages,  with  a  large  number  of  illustrations. 
(Double  number.)     Price,  Cloth,  JJ52.50  net. 


A  new  manual  of  the  Principles  and  Practice  of  Surgery,  intended  to  meet 
the  demands  of  students  and  working  practitioners  for  a  medium-sized  work 
which  will  embody  all  the  newer  methods  of  procedure  detailed  in  the  larger 
text-books.  The  work  has  been  written  in  a  concise,  practical  manner,  and 
especial  attention  has  been  given  to  the  most  recent  methods  of  treatment. 
Illustrations  are  freely  used  to  elucidate  the  text. 


A  MANUAL  OF  OBSTETRICS.  By  W.  A.  Newman  Dorland, 
M.  D.,  Demonstrator  of  Obstetrics,  University  of  Pennsylvania;  Chief  of 
Gynecological  Dispensary,  Pennsylvania  Hospital;  Member  of  Phila- 
delphia Obstetrical  Society,  etc.  Profusely  illustrated.  Price,  Cloth, 
$1.25  net.     (Preparing.) 

This  work,  which  is  thoroughly  practical  in  its  teachings,  is  intended,  as  its 
title  implies,  to  be  a  working  text-book  for  the  student  and  of  value  to  the 
practitioner  as  a  convenient  handbook  of  reference.  Although  concisely  writ- 
ten, nothing  of  importance  is  omitted  that  will  give  a  clear  and  succinct  know- 
ledge of  the  subject  as  it  stands  to-day.  Illustrations  are  freely  used  throughout 
the  text. 
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DOSE-BOOK  AND  MANUAL  OF  PRESCRIPTION-WRITING. 

By  E.  Q.   Thornton,   M.  I).,  Demonstrator  of  Therapeutics,  Jeflferson 
Medical  College,  Philadelphia.     Illustrated.     Price,  Cloth,  $1.25  net. 

But  little  attention  is  generally  given,  in  works  on  Materia  Medica  and  Thera- 
peutics, to  the  methods  of  combining  remedies  in  the  form  of  prescriptions,  and 
this  manual  has  been  written  especially  for  students  in  the  hope  that  it  may 
serve  to  give  a  thorough  and  comprehensive  knowledge  of  the  subject. 

The  work,  which  is  based  upon  the  last  (1890)  edition  of  the  Pharmacopceia, 
fully  covers  the  subjects  of  Weights  and  Measures,  Prescriptions  (form  of 
writing,  general  directions  to  pharmacist,  grammatical  construction,  etc.). 
Dosage,  Incompatibles,  Poisons,  etc. 

MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY.  By  Henry 
C.  Chapman,  M.  D.,  Professor  of  Institutes  of  Medicine  and  Medical 
Jurisprudence  in  the  Jefferson  Medical  College  of  Philadelphia ;  Member 
of  the  College  of  Physicians  of  Philadelphia,  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  of  the  American  Philosophical  Society,  and  of 
the  Zoological  Society  of  Philadelphia.  232  pages,  with  36  illustrations, 
some  of  which  are  in  colors.     Price,  ^^1.25  net. 

For  many  years  there  has  been  a  demand  from  members  of  the  medical  and 
legal  professions  for  a  medium-sized  work  on  this  most  important  branch  of 
medicine.  The  necessarily  proscribed  limits  of  the  work  permit  the  considera- 
tion only  of  those  parts  of  this  extensive  subject  which  the  experience  of  the 
author  as  coroner's  physician  of  the  city  of  Philadelphia  for  a  period  of  six 
years  leads  him  to  regard  as  the  most  material  for  practical  purposes. 

Particular  attention  is  drawn  to  the  illustrations,  many  being  produced  in 
colors,  thus  conveying  to  the  layman  a  far  clearer  idea  of  the  more  intricate 
cases. 

**  The  salient  points  are  clearly  defined,  and  ascertained  facts  are  laid  down  with  a  clear- 
ness that  is  unequivocal." — St.  Louis  Medical  and  Surgical  yournal. 

"The  presentation  is  always  thorough,  the  text  is  liberally  interspersed  with  illustrations, 
and  the  style  of  the  author  is  at  once  pleasing  and  interesting." — Therapeutic  Gazette. 

"  One  that  is  not  overloaded  with  an  unnecessary  detail  of  a  large  amount  of  literature  on 
the  subject,  requiring  hours  of  research  for  the  essential  points  in  the  decision  of  a  question  ; 
that  contains  the  most  lucid  symptomatology  of  questionable  conditions,  tests  of  poisons,  and 
the  readiest  means  of  making  them — such  is  the  new  book  before  us." — The  Sanitarian. 


A  GUIDE  TO  THE  BACTERIOLOGICAL  LABORATORY.     By 

Langdon  Frothingham,  M.D.     Illustrated.     (In  preparation.) 

The  technical  methods  involved  in  bacteria-culture,  methods  of  staining,  and 
microscopical  study  are  fully  described  and  arranged  as  simply  and  concisely 
as  possible.     The  book  is  especially  intended  for  use  in  laboratory  work. 
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NURSING:    ITS    PRINCIPLBS   AND    PRACTICE.      By   Isabel 

Adams  Hampton,  Graduate  of  the  New  York  Training  School  for 
Nurses  attached  to  Bellevue  Hospital;  Superintendent  of  Nurses  and 
Principal  of  the  Training  School  for  Nurses,  Johns  Hopkins  Hospital, 
Baltimore,  Md. ;  late  Superintendent  of  Nurses,  Illinois  Training  School 
for  Nurses,  Chicago,  111.  In  one  very  handsome  i2mo  volume  of  484 
pages,  profusely  illustrated.     Price,  Cloth,  $2.00  net. 

This  entirely  new  work  on  the  important  subject  of  nursing  is  at  once  com- 
prehensive and  systematic.  It  is  written  in  a  clear,  accurate,  and  readable 
style,  suitable  alike  to  the  student  and  the  lay  reader.  Such  a  work  has  long 
been  a  desideratum  with  those  intrusted  with  the  management  of  hospitals  and 
the  instruction  of  nurses  in  training  schools.  It  is  also  of  especial  value  to  the 
graduated  nurse  who  desires  to  acquire  a  practical  working  knowledge  of  the 
care  of  the  sick  and  the  hygiene  of  the  sick-room. 

The  author,  who  has  had  considerable  experience  as  superintendent  of 
training  schools  for  nurses  and  hospital  management,  brings  to  her  task  a  mind 
thoroughly  equipped  to  make  the  subject  attractive  as  well  as  scientific  and 
instructive. 

Thoroughly  attested  and  approved  processes  in  practical  nursing  only  have 
been  given,  particularly  in  antiseptic  surgery,  and  the  minutest  details  regard- 
ing the  nurse's  technique  have  iieen  explained. 

Illustrations  to  elucidate  the  text  have  been  used  freely  throughout  the  book, 
and  they  will  be  found  of  material  help  m  showing  the  forms  of  modem  appli- 
ances for  the  hospital  ward  and  sick-room,  the  registration  of  temperature,  daily 
records,  etc. 


METHODS  OF  PREVENTING  AND  CORRECTING  DEFORM- 
ITIES  OF  THE  BONES  AND  JOINTS :  A  Handbook  of  Prac- 
tical Orthopedic  Surgery.  By  H.  Augustus  Wilson,  M.  D  ,  Professor 
of  General  and  Orthopedic  Surgery,  Philadelphia  Polyclinic ;  Clinical  Pro- 
fessor of  Orthopedic  Surgery,  Jefferson  Medical  College,  Philadelphia,  etc. 
(In  preparation.) 

The  aim  of  the  author  is  to  provide  a  book  of  moderate  size,  containing 
comprehensive  details  that  will  enable  general  practitioners  to  understand  thor- 
oughly the  mechanical  features  of  the  many  forms  of  congenital  and  acquired 
deformities  of  the  bones  and  joints. 

The  mechanical  functions  that  are  impaired  will  be  considered  first  as  to  pre- 
vention as  of  primary  importance,  and  following  this  will  be  described  the 
methods  of  correction  that  have  been  proved  practical  by  the  author.  Ope- 
rative procedures  will  be  considered  from  a  mechanical  as  well  as  a  surgical 
standpoint.  Prominence  will  be  given  to  the  mechanical  requirements  for 
braces  and  artificial  limbs,  etc.,  with  description  of  the  methods  for  construct- 
ing the  simplest  forms,  whether  made  of  plaster  of  Paris,  felt,  leather,  paper, 
steel,  or  other  materials,  together  with  the  methods  of  readjustment  to  suit  the 
changes  occurring  during  the  progress  of  the  case.  A  very  large  number  of 
original  illustrations  will  be  used. 
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AN  OPERATION  BLANK,  with  Lists  of  Instruments,  etc.  re- 
quired in  Various  Operations.  Prepared  by  W.  W.  Kren,  M.  D., 
LL.D.,  Professor  of  Principles  of  Surgery  in  the  Jefferson  Medical  Col- 
lege, Philadelphia.  Price  per  Pad,  containing  Blanks  for  fifty  operations, 
50  cents  net. 

A  convenient  blank,  suitable  for  all  operations,  giving  complete  instructions 
regarding  necessary  preparation  of  patient,  etc.,  with  a  full  list  of  dressings  and 
medicines  to  l)e  employed. 

At  the  back  of  pad  is  a  list  of  instruments  used — viz.  general  instruments, 
etc.,  recjuired  for  all  o)x.'rations ;  and  special  mstruments  for  surger}*  of  the 
brain  and  spmc,  mouth  and  throat,  abdomen,  rectum,  male  and  female  genito- 
urinary organs,  the  bones,  etc. 

The  whole  forming  a  neat  pad,  arranged  for  hanging  on  the  wall  of  a  sur- 
geon's office  or  in  the  hospital  operating-room. 

"  Will  serve  a  aseful  purpose  fur  the  surgeon  in  reminding  him  of  the  details  of  prepa- 
ration for  the  patient  and  the  room  as  well  as  for  the  instruments,  dressings,  and  antiseptics 
needed  " — Nnv  York  Medicai  Recor<i 

"  Covers  about  all  that  can  be  needed  in  any  operation." — American  Lanett. 

"  The  plan  is  a  capital  one."— Boston  Medical  and  Surgical  youmai. 


ESSENTIALS  OF  ANATOMY  AND  MANUAL  OF  PRACTI- 
CAL DISSECTION,  containing  "  Hints  on  Dissection."  By  Charles 
h.  Nancredk,  M.  I).,  Professor  of  Surgery  and  Clinical  Surgery  in  the 
University  of  Michigan,  Ann  Arl)or;  Corres|X)nding  Member  of  the  Royal 
Academy  of  Medicine,  Rome,  Italy;  late  Surgeon  Jefferson  Medical  Col- 
lege, etc.  Fourth  and  revised  edition.  Post  8vo,  over  500  pages,  with 
handsome  full-]xiL;e  lithographic  })lates  in  colors,  and  over  200  illustrations. 
Price  :  Extra  Cloth  or  ( )ilcloth  for  the  (Hssection-room,  $2.00  net. 

Ni^ither  ]iains  nor  expense  has  been  spared  to  make  this  work  the  most  ex- 
haustive yet  concise  Student's  Manual  of  Anatomy  and  Dissection  ever  pub- 
lished, either  in  America  or  in  Kurope. 

The  colored  plates  are  designed  to  aid  the  student  in  dissecting  the  muscles, 
arteries,  veins,  and  nerves.  The  wood-cuts  have  all  been  specially  drawn  and 
engraved,  and  an  Appendix  added  containing  60  illustrations  representing  the 
structure  of  the  entire  human  skeleton,  the  whole  being  based  on  the  eleventh 
edition  of  (iray's  Anafomy^  and  forming  a  handsome  post  8vo  volume  of  over 
5(X)  pages. 

"  The  plates  are  of  more  than  ordinary  excellence,  and  are  of  especial  value  to  students  in 
their  work  in  the  <\\?,stcun^-room"— Journal  cj/  Atnericun  Medical  Association. 

"Should  be  in  the  hands  of  every  medical  student." — Cleveland  Medical  Gazette, 

"  A  concise  and  judicious  y/orV.."— Buffalo  Medical  and  Surgical  Journal. 
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A  MANUAL  OF  PRACTICE  OF  MEDICINE.  By  A.  A.  Stevens, 
A.  M.,  M.  D.,  Instructor  of  Physical  Diagnosis  in  the  University  of  Penn- 
sylvania, and  Demonstrator  of  Pathology  in  the  Woman's  Medical  College 
of  Philadelphia.  Specially  intended  for  students  preparing  for  graduation 
and  hospital  examinations,  and  includes  the  following  sections :  General 
Diseases,  Diseases  of  the  Digestive  Organs,  Diseases  of  the  Respiratory 
System,  Diseases  of  the  Circulatory  System,  Diseases  of  the  Nervous  Sys- 
tem, Diseases  of  the  Blood,  Diseases  of  the  Kidneys,  and  Diseases  of  the 
Skin.  Each  section  is  prefaced  by  a  chapter  on  General  Symptomatology. 
Third  edition.  Post  8vo,  502  pages.  Numerous  illustrations  and  selected 
formulse.     Price,  $2.50. 

Contributions  to  the  science  of  medicine  have  poured  in  so  rapidly  during  the 
last  quarter  of  a  century  that  it  is  well-nigh  impossible  for  the  student,  with  the 
limited  time  at  his  disposal,  to  master  elaborate  treatises  or  to  cull  from  them 
that  knowledge  which  is  absolutely  essential.  From  an  extended  experience  in 
teaching,  the  author  has  been  enabled,  by  classification,  to  group  allied  symp- 
toms, and  by  the  judicious  elimination  of  theories  and  redundant  explanations 
to  bring  within  a  comparatively  small  compass  a  complete  outline  of  the  prac- 
tice of  medicine. 

A  SYLLABUS  OF  LECTURES  ON  THE  PRACTICE  OF  SUR- 
GERY, arranged  in  conformity  with  The  American  Text-Book  of 
Surgery.  By  Nicholas  Senn,  M.  D.,  Ph.  D.,  Professor  of  Surgery  in 
Rush  Medical  College,  Chicago,  and  in  the  Chicago  Polyclinic.  Price, 
$2.00. 

This,  the  latest  work  of  its  eminent  author,  himself  one  of  the  contributors 
to  the  "  American  Text- Book  of  Surgery,"  will  prove  of  exceptional  value  to 
the  advanced  student  who  has  adopted  that  work  as  his  text-book.  It  is  not 
only  the  syllabus  of  an  unrivalled  course  of  surgical  practice,  but  it  is  also  an 
epitome  or  supplement  to  the  larger  work. 

SYLLABUS  OF  OBSTETRICAL  LECTURES  in  the  Medical 
Department,  University  of  Pennsylvania.  By  Richard  C.  Norris, 
A.  M.,  M.  D.,  Demonstrator  of  Obstetrics  in  the  University  of  Pennsyl- 
vania. Third  edition,  thoroughly  revised  and  enlarged.  Crown  8vo. 
Price,  Cloth,  interleaved  for  notes,  ;^2.oo  net. 

"  This  work  is  so  far  superior  to  others  on  the  same  subject  that  we  take  pleasure  in  call- 
ing attention  briefly  to  its  excellent  features.  It  covers  the  subject  thoroughly,  and  will 
prove  invaluable  both  to  the  student  and  the  practitioner.  The  author  has  introduced  a 
number  of  valuable  hints  which  would  only  occur  to  one  who  was  himself  an  experienced 
teacher  of  obstetrics.  The  subject-matter  is  clear,  forcible,  and  modern.  We  are  especially 
pleased  with  the  portion  devoted  to  the  practical  duties  of  the  accoucheur,  care  of  the  child, 
etc.  The  paragraphs  on  antiseptics  are  admirable;  there  is  no  doubtful  tone  in  the  direc- 
tions given.  No  details  are  regarded  as  unimportant;  no  minor  matters  omitted.  We  ven- 
ture to  say  that  even  the  old  practitioner  will  find  usefiil  hints  in  this  direction  which  he  can- 
not afford  to  despise." — Nie7u  York  Medical  Record. 
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OUTLINES  OF  OBSTETRICS:  A  Syllabus  of  Lectures  Deliv- 
ered at  Long  Island  College  Hospital.  By  Charles  Jewett,  A.  M., 
M.  D.,  Professor  of  Obstetrics  and  Pediatrics  in  the  College,  and  Obstetri- 
cian to  the  Hospital.  Edited  by  Harold  F.  Jewett,  M.  D.  Post  8vo, 
264  pages.     Price,  $2.00. 

This  book  treats  only  of  the  general  facts  and  principles  of  obstetrics :  these 
are  stated  in  concise  terms  and  in  a  systematic  and  natural  order  of  sequence, 
theoretical  discussion  being  as  far  as  possible  avoided;  the  subject  is  thus 
presented  in  a  form  most  easily  grasped  and  remembered  by  the  student. 
Special  attention  has  been  devoted  to  practical  questions  of  di^nosis  and 
treatment,  and  in  general  particular  prominence  is  given  to  facts  which  the  stu- 
dent most  needs  to  know.  The  condensed  form  of  statement  and  the  orderly 
arrangement  of  topics  adapt  it  to  the  wants  of  the  busy  practitioner  as  a  means 
of  refreshing  his  knowledge  of  the  subject  and  as  a  handy  manual  for  daily 
reference. 

NOTES  ON  THE  NEWER  REMEDIES:  their  Therapeutic  Ap- 
plications and  Modes  of  Administration.  By  David  Cerna,  M.  D., 
Ph.D.,  Demonstrator  of  and  Lecturer  on  Experimental  Therapeutics  in 
the  University  of  Pennsylvania.     Post-octavo,  175  pages.     Price,  1(1.25. 

The  work  takes  up  in  alphabetical  order  all  the  newer  remedies,  giving  their 
physical  properties,  solubility,  therapeutic  applications,  administration,  and 
chemical  formula. 

It  thus  forms  a  very  valuable  addition  to  the  various  works  on  therapeutics 
now  in  existence. 

Chemists  are  so  multiplying  compounds,  that,  if  each  compound  is  to  be  thor- 
ouo;hly  studied,  investigations  must  be  carried  far  enough  to  determine  the  prac- 
tical importance  of  the  new  agents. 

"  Especially  valuable  because  of  its  completeness,  its  accuracy,  its  systematic  consider- 
ation of  the  properties  and  therapy  of  many  remedies  of  which  doctors  generally  know  but 
little,  expressed  in  a  brief  yet  terse  manner." — Chicago  Clinical  Review. 

"A  timely  and  needful  book  ....  which  physicians  who  avail  themselves  of  the  use  of 
the  newer  remedies  cannot  afford  to  do  without." — The  Sanitarian. 

LABORATORY  EXERCISES  IN  BOTANY.  By  Edson  S.  Bastin, 
M.  A.,  Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  Col- 
lege of  Pharmacy.     With  over  75  plates.     (In  preparation.) 

This  work  is  intended  for  the  beginner  and  the  advanced  student,  and  it  fully 
covers  the  structure  of  flowering  plants,  roots,  ordinary  stems,  rhizomes,  tubers, 
bulbs,  leaves,  flowers,  fruits,  and  seeds.  Particular  attention  is  given  to  the  gross 
and  microscopical  structure  of  plants,  and  to  those  used  in  medicine.  Illustra- 
tions have  freely  been  used  to  elucidate  the  text,  and  a  complete  index  to  facil- 
itate reference  has  been  added. 

The  folding  charts  which  supplement  the  subjects  will  be  found  useful  in 
connection  with  the  study  of  the  text. 
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SAUNDERS'  POCKET  MEDICAL  LEXICON;  or,  Dictionary  of 
Terms  and  Words  used  in  Medicine  and  Surgery.  By  John  M. 
Keating,  M.  D.,  editor  of  "  Cyclopaedia  of  Diseases  of  Children,"  etc. ; 
author  of  the  "New  Pronouncing  Dictionary  of  Medicine;  and  Henry 
Hamilton,  author  of  "  A  New  Translation  of  Virgil's  ifineid  into  Eng- 
lish Verse ;"  co-author  of  a  **  New  Pronouncing  Dictionary  of  Medicine." 
A  new  and  revised  edition.  32mo,  282  pages.  Prices:  Cloth,  75  cents; 
Leather  Tucks,  %\.qo. 

This  new  and  comprehensive  work  of  reference  is  the  outcome  of  a  demand 
for  a  more  modern  handbook  of  its  class  than  those  at  present  on  the  market, 
which,  dating  as  they  do  from  1855  to  1884,  are  of  but  trifling  use  to  the  student 
by  their  not  containing  the  hundreds  of  new  words  now  used  in  current  litera- 
ture, especially  those  relating  to  Electricity  and  Bacteriology. 

"  Remarkably  accurate  in  terminology,  accentuation,  and  dA^xMion**— Journal  of  Amer- 
ican Medical  Association. 

"  Brief,  yet  complete  ....  it  contains  the  very  latest  nomenclature  in  even  the  newest 
departments  of  medicine." — New  York  Medical  Record. 


SAUNDERS*  POCKET  MEDICAL  FORMULARY.  By  William 
M.  Powell,  M.  D.,  Attending  Physician  to  the  Mercer  House  for  Invalid 
Women  at  Atlantic  City.  Containing  1750  Formulae,  selected  from  several 
hundred  of  the  best-known  authorities.  Forming  a  handsome  and  con- 
venient pocket  companion  of  nearly  300  printed  pages,  with  blank  leaves 
for  Additions ;  with  an  Appendix  containing  Posological  Table,  Formulae 
and  Doses  for  Hypodermatic  Medication,  Poisons  and  their  Antidotes, 
Diameters  of  the  Pemale  Pelvis  and  Foetal  Head,  Obstetrical  Table,  Diet 
List  for  Various  Diseases,  Materials  and  Drugs  used  in  Antiseptic  Surgery, 
Treatment  of  Asphyxia  from  Drowning,  Surgical  Remembrancer,  Tables 
of  Incompatibles,  Eruptive  Fevers,  Weights  and  Measures,  etc.  Third 
edition,  revised  and  greatly  enlarged.  Handsomely  bound  in  morocco, 
with  side  index,  wallet,  and  flap.     Price,  ^1.75  net. 

A  concise,  clear,  and  correct  record  of  the  many  hundreds  of  famous  formulae 
which  are  found  scattered  through  the  works  of  the  most  eminent  physicians 
and  surgeons  of  the  world.  The  work  is  helpful  to  the  student  and  practitioner 
alike,  as  through  it  they  become  acquainted  with  numerous  formulae  which  are 
not  found  in  text-books,  but  have  been  collected  from  among  the  rising  genera- 
tion of  the  profession  ^  college  professors^  and  hospital  physicians  and  surgeons. 

"  This  little  book,  that  can  be  conveniently  carried  in  the  pocket,  contains  an  immense 
amount  of  material.  It  is  very  useful,  and  as  the  name  of  the  author  of  each  prescription  is 
given  is  unusually  reliable." — New  York  Medical  Record. 

"  Designed  to  be  of  immense  help  to  the  general  practitioner  in  the  exercise  of  his  daily 
calling." — Boston  Medical  and  Surgical  Journal. 
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HOW  TO  EXAMINE  FOR  LIFE  INSURANCE.  By  John  M. 
Keating,  M.  D.,  Fellow  of  the  College  of  Physicians  and  Surgeons  of 
Philadelphia ;  Vice-President  of  th«  American  Pajdiatric  Society ;  Ex- 
President  of  the  Association  of  Life  Insurance  Medical  Directore.  Royal 
8vo,  211  pages,  with  two  large  phototype  illustrations,  and  a  plate  pre- 
pared by  Dr.  McClellan  from  special  dissections ;  also,  numerous  cuts  to 
elucidate  the  text.     Second  edition.     Price,  in  Cloth,  $2.00  net. 

Part  I.,  which  has  been  carefully  prepared  from  the  best  works  on  Physical 
Diagnosis,  is  a  short  and  succinct  account  of  the  methods  used  to  make 
examinations ;  a  description  of  the  normal  condition  and  of  the  earliest 
evidences  of  disease. 

Part  II.  contains  the  Instructions  of  twenty-four  Life  Insurance  Companies  to 
their  medical  examiners. 

"  This  is  by  far  the  most  useful  book  which  has  yet  appeared  on  insurance  examination,  a 
subject  of  growing  interest  and  importance.  Not  the  least  valuable  portion  of  the  volume  is 
Part  11.,  which  consists  of  instructions  issued  to  their  examining  physicians  by  twenty-four 
representative  companies  of  this  country.  As  the  proofs  of  these  instructions  were  corrected 
by  the  directors  of  the  companies,  they  form  the  latest  instructions  obtainable.  If  for  these 
alone,  the  book  should  be  at  the  right  hand  of  every  physician  interested  in  this  special  branch 
of  medical  science." — The  Medical  News,  Philaoelphia. 


MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 

By  A.  A.  Stevens,  A.  M.,  M.  D.,  Instructor  of  Physical  Diagnosis  in  the 
University  of  Pennsylvania,  and  Demonstrator  of  Pathology  in  the  Woman's 
Medical  College  of  Philadelphia.     435  pages.     Price,  Cloth,  ^2.25. 

This  wholly  new  volume,  which  is  based  on  the  1890  edition  of  the  Pkarma- 
copceia,  comprehends  the  following  sections  :  Physiological  Action  of  Drugs ; 
Drugs ;  Remedial  Measures  other  than  Drugs ;  Applied  Therapeutics  ;  Incom- 
patibility in  Prescriptions;  Table  of  Doses;  Index  of  Drugs;  and  Index  of 
Diseases ;  the  treatment  being  elucidated  by  more  than  two  hundred  formulae. 

"  The  author  is  to  be  congratulated  upon  having  presented  the  medical  student  with  as 
accurate  a  manual  of  therapeutics  as  it  is  possible  to  Y>re^^re."—TheraJ>eutic  Gazette. 

"  Far  superior  to  most  of  its  class  ;  in  fact,  it  is  very  good.  Moreover,  the  book  is  reliable 
and  accurate."— j!V<"7t/  Y^ork  Medical  Journal. 

"The  author  has  faithfully  presented  modern  therapeutics  in  a  comprehensive  work.  .  .  . 
and  it  will  be  found  a  reliable  guide." — University  Medical  Magazine. 

"Will  be  of  immense  service  to  the  busy  practitioner."— Medical  Reporter  (Calcutta). 

"  Reliable  and  timely."— North  American  Practitioner. 

"Concise,  up  to  date,  and  withal  comprehensive."— /Vic^c  Medical  Journal. 


SAUNDERS'  QUESTION  COMPENDS, 

Arranged  in  Question  and  Answer  Form. 

TEE  LATEST,  CHEAPEST,  ajid  BEST  ILLUSTRATED 
SEBIES  OF  COHFENDS  EVEB  ISSUED. 


Now  the  Standard  Authorities  in  Medical  Literature 


WITH 


Students  and  Practitioners  in  every  City  of  the  United 

States  and  Canada. 


THE   REASON   WHY. 

They  are  the  advance  guard  of  "  Student's  Helps  " — that  DO  help;  they  are 
the  leaders  in  their  special  line,  well  and  authoritatively  written  by  able  meny 
whOf  as  teachers  in  the  large  colleges^  know  exactly  what  is  wanted  by  a  student 
preparing  for  his  examinations.  The  judgment  exercised  in  the  selection  of 
authors  is  fully  demonstrated  by  their  professional  elevation.  Chosen  from  the 
ranks  of  Demonstrators,  Quiz-masters,  and  Assistants,  most  of  them  have  be- 
come Professors  and  Lecturei"s  in  their  respective  colleges. 

Each  book  is  of  convenient  size  (5x7  inches),  containing  on  an  average  250 
pages,  profusely  illustrated,  and  elegantly  printed  in  clear,  readable  type,  on 
fine  paper. 

The  entire  series,  numbering  twenty- four  subjects,  has  been  kept  thoroughly 
revised  and  enlarged  when  necessary,  many  of  them  being  in  their  fourth  and 
fifth  editions. 

TO   SUM   UP. 

Although  there  are  numerous  other  Quizzes,  Manuals,  Aids,  etc.  in  the  mar- 
ket, none  of  them  approach  the  "  Blue  Series  of  Question  Compends;"  and 
the  claim  is  made  for  the  following  points  of  excellence : 

1.  Professional  distinction  and  reputation  of  authors. 

2.  Conciseness,  clearness,  and  soundness  of  treatment. 

3.  Size  of  type  and  quality  of  paper  and  binding. 

*^*  knj  of  these  Compends  will  be  mailed  on  receipt  of  price. 
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I.  ESSENTIALS  OF  PHYSIOLOGY.  By  H.  A.  Hare,  M.  D.,  Pro- 
fessor of  Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical  Col- 
lege of  Philadelphia;  Physician  to  St.  Agnes'  Hospital  and  to  the  Medical 
Disj)ensary  of  the  Children's  Hospital ;  Laureate  of  the  Royal  Academy 
of  Medicine  in  Belgium,  of  the  Medical  Society  of  London,  etc.  Third 
edition,  revised  and  enlarged  by  the  addition  of  a  series  of  handsome 
plate  illustrations  taken  from  the  celebrated  "  Icones  Nervorum  Capitis  '* 
of  Arnold.  Crown  8vo,  230  pages,  numerous  illustrations.  Price,  Cloth, 
$1.00  net;  interleaved  for  notes,  3i-25  net. 

"An  exceedingly  useful  little  compend.  The  author  has  done  his  work  thoroughly  and 
well.  The  plates  of  the  cranial  nerves  from  Arnold  are  superb." — yournal  of  American 
Medical  Association. 


a.  ESSENTIALS  OF  SURGERY,  containing  also  Venereal  Diseases, 
Surgical  Landmarks,  Minor  and  Operative  Surgery,  and  a  Complete  De- 
scription, together  with  full  Illustrations,  of  the  Handkerchief  and  Roller 
Bandages.  By  Edward  Martin,  A.  M.,  M.  D.,  Clinical  Professor  of 
Genito-Urinary  Diseases,  Instructor  in  Operative  Surgery,  and  Lecturer  on 
Minor  Surgery,  University  of  Pennsylvania ;  Surgeon  to  the  Howard  Hos- 
pital ;  Assistant  Surgeon  to  the  University  Hospital,  etc.  Fifth  edition. 
Crown  8vo,  334  pages,  profusely  illustrated,  Considerably  enlarged  by 
an  Appendix  containing  full  directions  and  prescriptions  for  the  prepara- 
tion of  the  various  materials  used  in  Antiseptic  Surgery ;  also  several 
hundred  recipes  covering  the  medical  treatment  of  surgical  affections. 
Price,  Cloth,  $1.00;  interleaved  for  notes,  ^1.25. 

'*  Written  to  assist  the  student,  it  will  be  of  undoubted  value  to  the  practitioner,  contain- 
ing as  it  doeJi  the  esseirce  of  surgical  work." — Boston  Medical  and  Surgical  Journal. 

"  Cleverly  combines  all  the  merits  of  condensation,  while  avoiding  the  errors  of  super- 
ficiality and  inaccuracy." — University  Medical  Magazine. 

3.  ESSENTIALS  OF  ANATOMY,  including  the  Anatomy  of  the 
Viscera.  By  Charles  B.  Nancrede,  M.  D.,  Professor  of  Surgery  and 
of  Clinical  Surgery  in  the  University  of  Michigan,  Ann  Arbor;  Cor- 
responding Member  of  the  Royal  Academy  of  Medicine,  Rome,  Italy ; 
late  Surgeon  to  the  Jefferson  Medical  College,  etc.  Fifth  edition.  Crown 
8vo,  380  pages,  180  illustrations.  Enlarged  by  an  Appendix  containing 
over  sixty  illustrations  of  the  Osteology  of  the  Human  Body.  The  whole 
based  upon  the  last  (eleventh)  edition  of  Gray's  Anatomy.  Price,  Cloth, 
$1.00;  interleaved  for  notes,  $1.25. 

"Truly  such  a  book  as  no  student  can  afford  to  be  without." — American  Practitioner 
and  News. 

"  The  questions  have  been  wisely  selected    and  the  answers  accurately  and  concisely 
given." — University  Medical  Magazine. 
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4.  ESSENTIALS  OF  MEDICAL  CHEMISTRY,  ORGANIC  AND 

INORGANIC,  containing  also  Questions  on  Medical  Physics,  Chemical 
Physiology,  Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M  D.,  Demonstrator  of  Chemistry,  Jefferson  Medical  Col- 
lege; Visiting  Physician  to  the  German  Hospital  of  Philadelphia;  Member 
of  Philadelphia  College  of  Pharmacy,  etc.  Fourth  and  revised  edition, 
with  an  Appendix.  Crown  8vo,  212  pages.  Price,  Cloth,  %\.qo\  inter- 
leaved for  notes,  %\.2.^, 

*'  The  scope  of  this  work  is  certainly  equal  to  that  of  the  best  course  of  lectures  on  Med- 
ical Chemistry," — Pharmaceutical  Era. 

"  We  could  wish  that  more  books  like  this  would  be  written,  in  order  that  medical  students 
might  thus  early  become  interested  in  what  is  often  a  difficult  and  uninteresting  branch  of 
medical  study." — Medical  and  Surgical  Reporter. 

5.  ESSENTIALS   OF   OBSTETRICS.     By  W.  Easterly   Ashton, 

M.  D.,  Professor  of  Gynecology  in  the  Medico-Chirurgical  College  of 
Philadelphia ;  Obstetrician  to  the  Philadelphia  Hospital.  Third  edition, 
thoroughly  revised  and  enlarged.  Crown  8vo,  244  pages,  75  illustrations. 
Price,  Cloth,  $1.00  ;  interleaved  for  notes,  %\.2^. 

**  An  excellent  little  volume  containing  correct  and  practical  knowledge.  An  admirable 
compend,  and  the  best  condensation  we  have  seen." — Southern  Practitioner. 

*'  Of  extreme  value  to  students,  and  an  excellent  little  book  to  freshen  up  the  memory  of 
the  practitioner." — Chicago  Medical  Times. 

6.  ESSENTIALS    OF    PATHOLOGY    AND    MORBID    ANAT- 

OMY. By  C.  E.  Armand  Semple,  B.  A.,  M.  B.,  Cantab.  L.  S.  A., 
M.  R.  C.  P.  Lond.,  Physician  to  the  Northeastern  Hospital  for  Children, 
Hackney;  Professor  of  Vocal  and  Aural  Physiology  and  Examiner  in 
Acoustics  at  Trinity  College,  London,  etc.  Crown  8vo,  174  pages,  illus- 
trated.    Sixth  thousand.    Price,  Cloth,  $\.oo\  interleaved  for  notes,  $1.25. 

"A  valuable  little  volume — trul^'  a  multum  inparvo." — Cincinnati  Medical  News. 

"The  volume  is  very  comprehensive,  covering  the  entire  field  of  pathology." — St.  Joseph 
Medical  Herald. 

7.  ESSENTIALS   OF  MATERIA    MEDICA,    THERAPEUTICS, 

AND  PRESCRIPTION-\yRITING.  By  Henry  Morris,  M.  D., 
late  Demonstrator,  Jefferson  Medical  College ;  Fellow  of  the  College  of 
Physicians,  Philadelphia;  co-editor  Biddle's  Materia  Medica;  Visiting 
Physician  to  St.  Joseph's  Hospital,  etc.  Fourth  edition.  Crown  8vo,  250 
pages.     Price,  Cloth,  ^ 1. 00;  interleaved  for  notes,  ^1.25. 

**One  of  the  best  compends  in  this  series.  Concise,  pithy,  and  clear,  well  suited  to  the 
purpose  for  which  it  is  prepared." — Medical  and  Surgical  Reporter. 

*'  The  subjects  are  treated  in  such  a  unique  and  attractive  manner  that  they  cannot  fail  to 
impress  the  mind  and  instruct  in  a  lasting  manner." — Buffalo  Medical  and  Surgical  journal. 
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8,  9.  ESSENTIALS  OF  PRACTICE  OF  MEDICINE.  By  Henry 
Morris,  M.  D.,  author  of  "  Essentials  of  Materia  Medica,"  etc.,  with  an 
Appendix  on  the  Clinical  and  Microscopical  Examination  of  Urine,  by 
Lawrence  Wolff,  M.  D.,  author  of  **  Essentials  of  Medical  Chemistry," 
etc.  Colored  (Vogel)  urine  scale  and  numerous  fine  illustrations.  Third 
edition,  enlarged  by  some  three  hundred  essential  formulae,  selected  from 
the  writings  of  the  most  eminent  authorities  of  the  medical  profession, 
collected  and  arranged  by  William  M.  Powell,  M.  D.,  author  of 
"  Essentials  oC  Diseases  of  Children."  Crown  8vo,  460  pages.  Price, 
Cloth,  $2.00. 

"The  teaching  is  sound,  the  presentation  graphic,  matter  as  full  as  might  be  desired,  and 
the  style  attractive."— ^»«^r/(ra»  Practitioner  and  News. 

"A  first-class  practice  of  medicine  boiled  down,  and  giving  the  real  essentials  in  as  few 
words  as  is  consistent  with  a  thorough  understanding  of  the  subject."— Jtfirt/rira/  Brief. 

"  Especially  full,  and  an  excellent  illustration  of  what  the  best  of  the  compends  can  be 
made  to  be." — GaillarcCs  Medical  Journal. 


10.  ESSENTIALS  OF  GYNiECOLOGY.  By  Edwin  B.  Cragin, 
M.  D.,  Attending  Gynaecologist,  Roosevelt  Hospital,  Out-Patients'  Depart- 
ment; Assistant  Surgeon,  New  York  Cancer  Hospital,  etc.  Fourth  edi- 
tion, revised.  Crown  8vo,  198  pages,  62  fine  illustrations.  Price,  Cloth, 
$1.00;  interleaved  for  notes,  ^1.25. 

"  This  is  a  most  excellent  addition  to  this  series  of  question  compends.  The  style  is  con- 
cise, and  at  the  same  time  the  sentences  are  well  rounded.  This  renders  the  book  far  more 
easy  to  read  than  most  compends,  and  adds  distinctly  to  its  value." — Medical  and  Surreal 
Reporter. 

"  Useful  not  only  to  the  student  who  is  barely  at  the  threshold  of  professional  life,  but  to 
the  busy  practitioner  as  well." — Ne7v  York  Medical  yournal. 


II.  ESSENTIALS  OF  DISEASES  OF  THE  SKIN.     By  Henry  W. 

Stelw.\(;()N,  M.  1).,  Clinical  Lecturer  on  Dermatolotry  in  the  Jefferson 
Medical  College,  Philadelphia;  Physician  to  the  Skin  Service  of  the 
Northern  Dispensary;  Dermatologist  to  Philadelphia  Hospital;  Physician 
to  Skin  Department  of  the  Howard  Hospital;  Clinical  Professor  of  Der- 
matology in  the  Woman's  Medical  College,  Philadelphia,  etc.  Third  edi- 
tion. Crown  8vo,  270  pages,  86  illustrations,  many  of  which  are  original. 
Price,  Cloth,  $1  CHD;  interleaved  for  notes,  $1.25  net. 

"  An  immense  amount  of  literature  has  been  gone  over  and  judiciously  condensed  by  the 
writer's  skill  and  experience."— A^<?m'  York  Medical  Record. 

"  The  book  admirably  answers  the  purpose  for  which  it  is  written.     The  experience  of  the 
reviewer  has  taught  him  that  just  such  a  book  is  needed."— iViEW  York  Medical  Journal. 
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12.  ESSENTIALS  OF  MINOR  SURGERY,  BANDAGING,  AND 
VENEREAL  DISEASES.  By  Edward  Martin,  A.M.,  M.  D., 
author  of  "  Essentials  of  Surgery,"  etc.  Second  edition.  Crown  8vo, 
thoroughly  revised  and  enlarged,  78  illustrations.  Price,  Cloth,  ^^i.oo; 
interleaved  for  notes,  ^1.25. 

"  Characterized  by  the  same  literary  excellence  that  has  distinguished  previous  numbers 
of  this  series  of  compends." — American  Practitioner  and  News. 

"The  best  condensation  of  the  subjects  of  which  it  treats  yet  placed  before  the  pro- 
fession."—iWVrfiVa/  NewSy  Philadelphia. 

"  A  capital  little  book.    The  illustrations  are  remarkably  clear  and  intelligible." — Aus- 
tralian Medical  Gazette. 

"  We  have  nothing  but  praise  for  the  subject-matter  of  this  book." — Bristol  Medico-Chi- 
rurgical  Journal. 


13.  ESSENTIALS  OF  LEGAL  MEDICINE,  TOXICOLOGY, 
AND  HYGIENE.  By  C.  E.  Armand  Semple,  M.  D.,  author  of  "  Es- 
sentials of  Pathology  and  Morbid  Anatomy."  Crown  Svo,  212  pages, 
130  illustrations.     Price,  Cloth,  $1.00;  interleaved  for  notes,  $1.25. 

"  The  leading  points,  the  essentials  of  this  too  much  neglected  portion  of  medical  science, 
are  here  summed  up  systematically  and  clearly." — Southern  Practitioner. 

"  But  for  the  author's  judicious  condensation  of  facts,  the  information  it  contains  would  be 
sufficient  to  fill  an  ordinary  octavo  volume." — College  and  Clinical  Record. 


14.  ESSENTIALS  OF  REFRACTION  AND  DISEASES  OF 
THE  EYE.  By  Edward  Jackson,  A.  M.,  M.  D.,  Professor  of  Dis- 
eases of  the  Eye  in  the  Philadelphia  Polyclinic  and  College  for  Graduates 
in  Medicine  ;  Member  of  the  American  Ophthalmological  Society ;  Fel- 
low of  the  College  of  Physicians  of  Philadelphia ;  Fellow  of  the  American 
Academy  of  Medicine,  etc. ;  and  ESSENTIALS  OF  DISEASES  OF 
THE  NOSE  AND  THROAT.  By  E.  Baldwin  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College,  Phila- 
delphia ;  Surgeon  in  charge  of  the  Nose,  Throat,  and  Ear  Department  of 
the  Northern  Dispensary  of  Philadelphia ;  formerly  Assistant  in  the  Nose 
and  Throat  Dispensary  of  the  Hospital  of  the  University  of  Pennsylvania, 
and  Assistant  in  the  Nose  and  Throat  Department  of  the  Union  Dispen- 
sary, etc.  Two  volumes  in  one.  Second  edition.  Crown  Svo,  294  pages, 
124  illustrations.     Price,  Cloth,  ^i.oo;  ifiterleaved  for  notes,  $\.2.^. 

"A  valuable  book  to  the  beginner  in  these  branches,  to  the  student,  to  the  busy  prac- 
titioner, and  as  an  adjunct  to  more  thorough  reading.  The  authors  are  capable  men,  and  as 
successful  teachers,  know  what  a  student  most  needs." — New  York  Medical  Record. 

"  Very  valuable,  since  in  both  sections  is  given  about  all  that  a  candidate  for  examination 
is  required  to  Vnow ." —Medical  Times  and  Hospital  Gazette, 
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15.  ESSENTIALS  OF  DISEASES  OF  CHILDREN.  By  William 
M.  Powell,  M.D.,  Attending  Physician  to  the  Mercer  House  for  Invalid 
Women  at  Atlantic  City,  N.J. ;  late  Physician  to  the  Clinic  for  the  Dis- 
eases of  Children  in  the  Hospital  of  the  University  of  Pennsylvania  and 
St.  Clement's  Hospital ;  Instructor  in  Physical  Diagnosis  in  the  Medical 
Department  of  the  University  of  Pennsylvania.  Crown  8vo,  216  pages. 
Price,  Cloth,  ;^i.oo;  interleaved  for  notes,  $1.25. 

"  This  work  is  gotten  up  in  the  clear  and  attractive  style  that  charactenzes  the  Saunders 
Series.  It  contains  in  appropriate  form  the  gist  of  all  the  best  works  in  the  department  to 
which  it  relates." — American  Practitioner  and  News. 

"  The  book  contains  a  series  of  important  questions  and  answers,  which  the  student  will 
find  of  great  utility  in  the  examination  of  children." — Annals  0/ Gynacology. 

16.  ESSENTIALS    OF    EXAMINATION  OF  URINE.     By    Law- 

RENCE  Wolff,  M.  D.,  author  of  "  Essentials  of  Medical  Chemistry,*'  etc. 
Colored  (Vogel)  urine  scale  and  numerous  illustrations.  Crown  8vo. 
Price,  Cloth,  75  cents. 

"  A  little  work  of  decided  value." — University  Medical  Magazine. 

"  A  good  manual  for  students,  well  written,  and  answers,  categorically,  many  questions 
beginners  are  sure  to  ask." — Ne^v  York  Medical  Record. 

"  The  questions  have  been  well  chosen,  and  the  answers  are  clear  and  brief.  The  book 
cannot  fail  to  be  useful  to  students." — Medical  and  Surgical  Reporter. 

17.  ESSENTIALS  OF  DIAGNOSIS.  By  Solomon  Solis-Cohen, 
M.  D.,  Professor  of  Clinical  Medicine  and  Applied  Therapeutics  in  the 
Philadelphia  Polyclinic,  and  Augustus  A.  Eshner,  M.  D.,  Instructor  in 
Clinical  Medicine,  Jefferson  Medical  College,  Philadelphia.  Crown  8vo, 
382  pages,  55  illustrations,  some  of  which  are  colored,  and  a  frontispiece. 
Price,  $1.50  net. 

"  A  good  book  for  the  student,  properly  written  from  their  standpoint,  and  confines  itself 
well  to  its  text." — New  York  Medical  Record. 

"Concise  in  the  treatment  of  the  subject,  terse  in  expression  of  fact.  .  .  .  The  work  is 
reliable,  and  represents  the  accepted  views  of  clinicians  of  to-day." — American  Journal  of 
Medical  Sciences. 

"The  subjects  are  explained  in  a  few  well-selected  words,  and  the  required  ground  has 
been  thoroughly  gone  over." — International  Medical  Magazine. 

18.  ESSENTIALS  OF  PRACTICE  OF  PHARMACY.  By  Lucius 
E.  Sayre,  M.  D.,  Professor  of  Pharmacy  and  Materia  Medica  in  the  Uni- 
versity of  Kansas.  Second  edition,  revised  and  enlarged.  Crown  8vo, 
200  pages.     Price,  Cloth,  ^i.oo;  interleaved  for  notes,  ;^l.25. 

"Covers  a  great  deal  of  ground  in  small  compass.  The  matter  is  well  digested  and 
arranged.  The  research  questions  are  a  valuable  feature  of  the  book." — Albany  Medical 
Annals. 

"  The  best  quiz  on  Pharmacy  we  have  yet  examined." — National  Drug  Register. 

"  The  veteran  pharmacist  can  peruse  it  with  pleasure,  because  it  emphasizes  his  grasp 
upon  knowledge  already  gleaned.   — IVestern  Drug  Record. 
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ao.  ESSENTIALS  OP  BACTERIOLOGY :  A  Concise  and  Syste- 
matic Introduction  to  the  Study  of  Micro-organisms.  By  M.  V. 
Ball,  M.  D.,  Assistant  in  Microscopy,  Niagara  University,  Buffalo,  N.  Y. ; 
late  Resident  Physician,  German  Hospital,  Philadelphia,  etc.  Second  edi- 
tion, revised.  Crown  8vo,  200  pages,  81  illustrations,  some  in  colors,  and 
5  plates.     Price,  Cloth,  ;^i.oo;  interleaved  for  notes,  $1.25. 

"  The  amount  of  material  condensed  in  this  little  book  is  so  great,  and  so  accurate  are 
the  formulae  and  methods,  that  it  will  be  found  useful  as  a  laboratory  handbook." — Medical 
Ne^vs. 

**  Bacteriology  is  the  keynote  of  future  medicine,  and  every  physician  who  expects  success 
must  familiarize  himself  with  a  knowledge  of  germ-life— the  agents  of  disease.  This  little 
book,  with  its  beautiful  illustrations,  will  give  the  students,  in  brief,  the  results  of  years  of 
study  and  research  unaided."— /Vjc^c  Record  0/  Medicine  and  Surgery. 

"Thoroughly  practical,  very  concise,  clear,  well-written,  and  sufficiently  illustrated.  .  .  . 
The  best  book  of  the  kind  in  the  English  language." — Medical  and  Surgical  Reporter. 

21.  ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY, 

their  Symptoms  and  Treatment.  By  John  C.  Shaw,  M.  D.,  Clinical 
Professor  of  Diseases  of  the  Mind  and  Nervous  System,  Long  Island  Col- 
lege Hospital  Medical  School ;  Consulting  Neurologist  to  St.  Catherine's 
Hospital  and  to  the  Long  Island  College  Hospital ;  formerly  Medical  Super- 
intendent King's  County  Insane  Asylum.  Second  edition.  Crown  8vo,  186 
pages,  48  original  illustrations,  mostly  selected  from  the  Author's  private 
practice.     Price,  Cloth,  ^i. 00;  interleaved  for  notes,  $1.25. 

*'  Clearly  and  intelligently  -wx'wxtxi.'*— Boston  Medical  and  Surgical  yournal. 

*' A  valuable  addition  to  this  series  of  compends,and  one  that  cannot  fail  to  be  appreciated 
by  all  physicians  and  students." — Medical  Brief. 

"  Dr.  Shaw's  Primer  is  excellent.  The  engravings  are  well  executed  and  very  interest- 
ing."— Medical  Times  and  Register. 

"  Written  with  great  clearness,  devoid  of  verbosity,  it  encompasses  in  a  brief  space  a  vast 
amount  of  valuable  information." — Pacific  Medical  Record. 

22.  ESSENTIALS  OF  PHYSICS.  By  Fred  J.  Brockway,  M.  D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physicians  and  Sur- 
geons, New  York.  Second  edition.  Crown  8vo,  320  pages,  155  fine  illus- 
trations.    Price,  Cloth,  $1.00  net ;  interleaved  for  notes,  $\.2r^  net. 

'*  The  publisher  has  again  shown  himself  as  fortunate  in  his  editor  as  he  ever  has  been  in 
the  attractive  style  and  make-up  of  his  com^xi6&:' —American  Practitioner  and  News. 

''Conlains  all  that  one  need  know  of  the  subject,  is  well  written,  and  is  copiously  illus- 
trated."—iWrt;  York  Medical  Record.  f         jf 

**  The  author  has  dealt  with  the  subject  in  a  manner  that  will  make  the  theme  not  only 
comparatively  easy,  but  also  of  mter^i."— Medical  News,  Philadelphia. 

Gynl^^r^^aFrlurT)  '"^^'*^^*°'^  *'  ^^^  *^*°^«  of  students  and  vhysicisms."— American 
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23.    ESSENTIALS    OF    MEDICAL    ELECTRICITY.     By   D.    D. 

Stewart,  M.  D.,  Demonstrator  of  Diseases  of  the  Nervous  System  and 
Chief  of  the  Neurological  Clinic  in  the  Jefferson  Medical  College ;  Phy- 
sician to  St.  Mary's  Hospital  and  to  St.  Christopher's  Hospital  for  Chil- 
dren, etc. ;  and  E.  S.  Lawrance,  M.  D.,  Chief  of  the  Electrical  Clinic, 
and  Assistant  Demonstrator  of  Diseases  of  the  Nervous  System  in  the 
Jefferson  Medical  College,  etc.     Crown  8vo,  148  pages,  65  illustrations.  j. 

Price,  Cloth,  ;^i.oo;  interleaved  for  notes,  ^1.25.  ' 

"  Clearly  written,  and  affords  a  safe  guide  to  the  beginner  in  this  subject." — Boston  Med' 
teal  and  Surgical  Journal. 

"  The  subject  is  presented  in  a  lucid  and  pleasing  manner." — Neiv  York  Medical  Record. 

"  A  little  work  on  an  important  subject,  which  will  prove  of  great  value  to  medical  students 
and  trained  nurses  who  wish  to  study  the  scientific  as  well  as  the  practical  points  of  elec- 
tricity."—  The  Hospital f  London. 
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"  The  selection  and  arrangement  of  material  are  done  in  a  skilful  manner.  It  gives,  in  a 
condensed  form,  the  principles  and  science  of  electricity  and  their  application  in  the  practice 
of  medicine." — Annals  0/  Surgery. 

"  The  compilation  is  a  good  one,  and  will  be  found  useful  both  to  students  and  to  men  in 
practice." — New  Zealand  Medical  Journal. 


24.    ESSENTIALS    OF    DISEASES    OF    THE    EAR.     By  E.  B. 

Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- Chirui^ical 
College,  Philadelphia ;  Surgeon  in  Charge  of  the  Nose,  Throat,  and  Ear 
Department  of  the  Northern  Dispensary  of  Philadelphia;  formerly  As- 
sistant in  the  Nose  and  Throat  Dispensary  of  tlie  Hospital  of  the  Univer- 
sity of  Pennsylvania,  and  Assistant  in  the  Nose  and  Throat  Department 
of  the  Union  Dispensary.  89  illustrations.  Price,  Cloth,  $1. 00 ;  inter- 
leaved for  notes,  $1.25. 

This  latest  addition  to  the  Saunders  Compend  Series  accurately  represents' 
the  modern  aspect  of  otological  science.  The  effort  has  been  made  to  state  the 
Essentials  of  Otology  concisely,  without  sacrificing  accuracy  to  l)revity,  and  the 
book,  while  small  in  compass,  is  logically  and  capably  written ;  it  comprises  up-  j 

ward  of   150  pages,   with  89  illustrations,  most  of  which    are  from  original  { 

sources.  • 
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To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 
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